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INOACHUTEJIbBHASA 3AIINCKA

OO01as xapakTepuCcTHKA Kypca

[Iporpamma y4yeOHOro Kypca « XUMHsI B 9KCIIEpUMEHTaX U 3ajadax» (manee —
nporpamMma) cocTapiieHa /it 8—9 KJ1acCOB Ha OCHOBE MOJIOKEHUN U TPEOOBAHMIA:

—  @enepalibHOTO  TOCYJIApCTBEHHOTO  00pa30BaTENbHOIO  CTaHAApTa
OCHOBHOTO oOmiero oOpa3zoBaHusi (yTBEpXkJAE€H MpuKazoM MUHHCTEPCTBA
npocsemienus Poccuiickoit ®@eneparn ot 31 mag 2021 r. Ne 287);

— @epgepanbHOl  00pa3oBaTeIbHOM MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBanus (yTBepkIieHa mpukazoM MunnpocsemieHust Poccuu ot 18.05.2023 Ne
370; 3apeructpupoBano B Muntocte Poccuu 12.07.2023 No 74223).

IIpu  paspaborke  mporpaMMbl  HCHOJB30BATHCH  CJEAYHOLIHME
HOPMATHBHbIE IOKYMEHThI:

— VYka3 Ilpesunenra Poccuiickoit @enepaunu ot 28.02.2024 r. Ne 145 «O
Crparernn Hay4yHO-TEXHOJOTUYECKOTO pa3BuThs Pocculickoit denepanymny;

— KowmmnekcHbli  IIaH MEpPONPHUATHA IO  MOBBIIIEHUIO  KadecTBa
MaTeMaTHYECKOr0 U €CTECTBEHHO-HAYYHOT0 00pa3zoBanus Ha nepuoA a0 2030 roaa
(yrBepxkaeH pacnopsbkenueM llpaButenbctBa Poccuiickoit denepanuu ot 19
HOs10ps 2024 roga Ne 3333-p).

AKTYyaJIbHOCTH Kypca

AKTyanbHOCTh y4e€OHOro Kypca «XHUMHUS B JKCHEPUMEHTaX M 3aJadax»
00yCJIOBJIEHa HEOOXOUMOCTBIO pa3pabOTKU CIELMAIBHBIX TPOrpaMM 00yUYeHUs U
BOCIIUTaHUSA, CHOCOOCTBYIOLIMX TMOBBIIMICHHIO KadyecTBa MAaTeMaTH4YeCKoro u
€CTECTBEHHO-HAYYHOr0 00pa3oBaHUs, B TOM YHCJIE NPEIyCMaTPUBAIOIINX
yriayOieHHOe U3yuyeHue y4eOHOTo npeamera « XuMHUs».

[Tpennaraemselii Kypc yueOHOro Kypca JOMOJHSIET U PACIIUpPSET MporpamMmy
Kypca XuMuHM 0a30BOro ypoBHs. Peanusanusi mporpammbl MO3BOJIMT BBIUTH 3a
paMKu U3yY€HHUs XMUMHHM Ha 0a30BOM YpOBHE, HCHOJIb3Ys (OPMBI, OTIUYHBIE OT
YPOUHBIX, U O0ECHEUYUTh YTIyOJEHHOE M3YyYEHUE XUMHUU HAa YPOBHE OCHOBHOTO
o01iiero oOpa3oBaHusl.

[Iporpamma Kypca mOpeIycMaTpHBAeT OpraHU3alUI0  Pa3sHOOOpPA3HOM
JESTENIbHOCTH OOYYarolIMXCsl, UX AaKTUBHOCTh M CaMOCTOSITEIIbHOCTb, COYETAET
WHAMBUIYAIbHYI0O M TPyNHoByl0 paldOTy, TMpeAnonaraeT IMpPOEeKTHYI0 U
MCCJIEIOBATENBCKYIO I€ATEIBHOCTD.

B mepByio odepenr mporpamma yaenseT 0co00oe BHUMAaHHE BBIOJHEHUIO
OOyYarOIIMMHUCS XUMHYECKOTO JKCIEPUMEHTa — JIA0OpATOPHBIX OMNBITOB U
MPAKTUYECKUX PpabOT, YTO MO3BOJUT UM HA MPAKTUKE M3YYUTh 3aKOHOMEPHOCTH
MPOTEKaHUSI XMMHYECKUX IMPOILIECCOB, PA3BUTh MPAKTUYECKUE YMEHHSI U HABBIKH



IJIAHUPOBAaHMs, TOATOTOBKHM, IIPOBEACHHUSA, aHaIM3a M  HWHTEpHpeTaluu
MOJIYYCHHBIX ~ OKCICPUMEHTAIBHBIX ~ PE3yJIbTaTOB, HAYYUTHCA  NPUMCHSITH
TEOPETUUECKUE 3HAHUS I OOBSICHCHUS XUMUYECKUX MPOIECCOB, MPOUCXOISAIINX
B TOM YHCJIE B CHUTyaIlUsX >KH3HEHHOTO xapakTepa. OCO3HaHHOE BBIMOJTHEHUE
XUMHUYECKUX HKCIEPUMEHTAJIBHBIX PaboT OyJeT crmocoOCTBOBAaTh IOBBIIICHUIO
MOTHBAIlUU K U3y4YeHUIO0 XuUMHUHU. [IporpamMmoil mpeaycMOTpEeHO TaKXke perieHue
00y4YaroIMMHUCS Ka4€CTBEHHBIX M KOJMYECTBEHHBIX PA3JIMYHBIX THUIIOB U YPOBHEH
CIIO)KHOCTH, B TOM UHCJIE€ OJUMIIMAJHBIX. BBIMOJHEHUIO XHUMHYECKOTO
DKCIIEPUMEHTAa H PEIICHUI0 3a1ad  00s3aTeIbHO JIODKHO MPEIIIECTBOBATH
3HAKOMCTBO O0YYarOIIUXCS CO CBA3AHHBIMU C HUMHU DJIEMEHTaMH COJICP KaHMSI.

[Iporpamma y4eObHOTO Kypca «XHMHS B IKCIIEPUMEHTAX M 3a/1a4ax» MOXKET
ObITh BOCTpeOOBaHAa OOYYAIONIMMUCS, KOTOPhIE MOTHBHUPOBAHBI K OCO3HAHHOMY
BBIOOpPY Mpodeccuit, CBA3aHHBIX C IPUMEHEHHUEM XUMHUECKUX 3HAHUH.

eapb 4 3a1aun Kypca

[lens nmanHOM mMporpamMMbl — OOECHEUYUTh WHAUBUIYAJIbHBIE MOTPEOHOCTH
oOyJarommxcss B W3YYEHWH XHMHH B YCJIOBHSX, KOrja YYeOHBIH TUTaH
o0Opa3oBaTeIbLHON OpraHU3aAlNK TPEIyCMaTPUBACT U3YUCHUE YIeOHOTO MpeaMeTa
«XuMHUs» TOJIBKO Ha 0230BOM YpPOBHE.

[Ipenyaraemasi ~ mporpaMma  y4YMTHIBAE€T  IICHXOJIOTO-IEJArOTHYECKUE
OCOOEHHOCTH COOTBETCTBYIOIIECH BO3pacTHOM Kareropuu oOydaronmxcs. Ee
OCBOEHHE CIIOCOOCTBYET Pa3BUTHUIO Y 00YUAIOIIUXCSl HHTEpeca K U3yUYEHUIO XUMHUH
u cdepam NEATeTbHOCTH, CBSI3aHHBIM C XHWMHEH, MOTHBAIMM K OCO3HAHHOMY
BBEIOOPY  COOTBETCTBYIONIETO TPOPWIS W  HAMpaBICHHOCTH JaJbHEHIIIETO
oOyueHus.

N3yuyenue Kypca HanpaBJjeHo HA (popMupOBaHUe:

— CHCTEMBbl XUMHWYECKHX 3HAHUNW KaK KOMITOHEHTa €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPA, KaK OCHOBBI JUIsl MMOHUMAaHUS XUMHYECKOW CTOPOHBI SIBICHUUN
OKPY’KaIOIIET0 MUPa, OCBOCHHE SI3bIKA HAYKU;

—  MHTEJUIEKTYaJbHBIX CHOCOOHOCTEM W WHTEPECOB OOYyYalolUXCs, Ha
MPOJIOJIKEHNE 00YyUEHHS Ha YPOBHE CpEIHEro 0011ero o0pa3oBaHusl.

B pamkax pelieHHsi OCHOBHBIX 3aJa4 NPOrpaMMbl J0JIKHO OBITh
o0ecreyeHo:

— npuoOlleHre O00ydYaroumxcsi K CaMOCTOSTENIbHOW TO3HABaTEIbHOM U
MCCJIEIOBATENLCKON JeATEIbHOCTH, K HAYYHBIM METO[aM TIO3HAHUS;

— (hopMHpPOBaHKE MOTUBAIIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUHW OOBSCHATHP W OIICHWBATh SBJICHUS
OKPYKaIoIEero MHpa, WCIOJIb3Yysl 3HAHWUS W OIBIT, MOJYYCHHBIC MPH H3YYCHHH



XMMHMH, TPUMEHATh UX IPU PEIIEHUU NpoOJeM B MOBCEJHEBHOW XHU3HU MU
TPYAOBOU JIEATENBHOCTH;

— OCO3HaHHME OOYYAIOUIUMHUCS LEHHOCTH XWMHUYECKUX 3HAHUN B >KU3HU
YeJI0BEKa, MTOBBIIIEHUE YPOBHS JKOJIOTMYECKOM KYJIbTYPbI, HEIPUATUE NEWCTBUM,
IPUHOCSIINX Bpell OKpY Karollel cpelie U 30POBbIO JIFOJIEH;

— IproOpeTeHre 00yYarOIMMHKCS ONIbITa CAMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOAUMBIX JIJISl pa3JIMYHbIX BUJIOB 1€ATEIBHOCTH.

MecTto Kypca B 00pa3oBare/ibHOM Mpolecce

[Iporpamma kypca «XuMHUS B 3KCHEPHUMEHTaX M 3a/Jadax» pacCudTaHa Ha
peann3anuio B TeyeHHe 68 ydeOHBIX YacoB B paMKax ydyeOHOro kKypca B 8-9
kiaccax (34 gaca B 8 kiacce u 34 vaca B 9 kiacce); JaHHBIA Kypc MOXET OBITh
OpeyIokKeH OO0ydyarolMMCsl B KaueCTBE OJHOTO U3 CYIIECTBYIOLIUX IO BHIOODY.
[Iporpamma sIBASI€TCS COAEP/KATEIBHBIM W METOJWYECKHM OPHUEHTHPOM JUIS
COCTaBJICHUS MeJaroraMu pabo4yux IporpamMmm.

[TporpamMma yueOHOro kKkypca «XuMHS B OKCIEPUMEHTAX M 3aJadyax»
HaIlpaBj€Ha Ha JOCTH)KEHHUE pe3yJbTaTOB, KOTOPbIE AOMOJHSIOT U YLIyOJSIIOT
chopMyIUpOBaHHbBIE B eepanbHOil paboueil mporpaMmMe 1Mo yueOHOMY NpeaMeTy
«Xumust» (0a30BbI ypOBEHb) TPEOOBAHUS K TPEAMETHBIM PE3yJIbTaTaM.

®opmbl  1€ATENBHOCTH OOYyYaOIIUXCsl MPEIyCMaTpUBAlOT AKTUBHOCTh U
CaMOCTOSITENIBHOCTh, ~COYETAlOT MHJMBUIAYAJIbHYI0 M TPYHIOBYIO PaOOTHI.
CTpyKTypHpOBaHUE TEMATUYECKOTO IUIAHUPOBAHUS B MPOrPaMME COOTBETCTBYET
HOPSAIKY U3yUEHUS Pa3/iesioB U TEM XUMHUH Ha 6a30BOM YPOBHE B OCHOBHOM IIIKOJIE
1 00€CIeYnBAET TEM CaMbIM IPEEMCTBEHHOCTh YPOUHOUR M Yy4eOHOTr0 Kypca.

[IpensioxkeHHbIE  BJEMEHThl  COIEpPkKAaHUS W BUABl  JEATEIBbHOCTH
oOy4Jaronmxcss MOTyT OBbITh KOHKPETHU3HPOBAHBI C YYE€TOM WHIMBUIYAJIbHBIX
3anmpocoB oOywaromuxcs. Pacmmpenue copep:kaHus W BHJIOB JIESITEIBHOCTH
CBSI3aHO C BO3MOYKHOCTBIO BBIOOpa MENAaroroM pa3iuyHbIX BapHAHTOB Y4eOHO-
METOJUYECKOr0 OOEecrHeueHusi Kypca, a TaKKe C CYUIECTBYIOIIMMHU YCIOBUSMHU
IIKOJIbHOU MH(OPMAIIMOHHO-00pa30BaTEIbHON CPEIbI.

Jlns 3HakoMcTBa oOydaromuxcsi ¢ mpodeccusiMu, CBSI3aHHBIMU C XUMHUEU U
XUMUYECKOM HAyKOH, W TOBBIIMICEHUS HMX MOTHUBAIMM K W3YYCHHUIO XUMUU
PEKOMEHJIyeTCsl BKIIIOUUTH B MPOTPAaMMy 3KCKYPCUU B PETHMOHAJbHBIE MY3€H,
npeanpusatus, By3bl. ConepKaTelbHbIE 3JIEMEHTHl MPOrpaMMbl MO3BOJISIIOT
OpraHu30BaTh Ha HX OCHOBE MPAKTHUYECKYID M IOHMCKOBO-HCCIEAOBATEIBCKYIO
JeSITENIbHOCTD, PE3yJIbTaThl KOTOPOW MOTYT OBITh MCIHOJIB30BaHbI MIPU peasln3aluu
OOy4YaloIUMHUCS ~ MHAWBHUIYaIbHBIX  MPOEKTOB. TeMbl MIPOEKTOB  TaKxke
PEKOMEHIOBAHO BBIOMPATh C YUETOM PETrHOHAIIbHOMN CHEU(pUKH.



COJEPKAHUE YYEBHOI'O KYPCA
«XHUMHUA B IKCIHEPUMEHTAX U 3AJTAYAX»

8 KJIACC

Paznea 1. IlepBoHavaibHble XMMUYECKHE MIOHATHS

Xumus — BaKHass 00JacTh €CTECTBO3HAHMS M MPAKTUUECKOW NESITEIBbHOCTH
yenoBeka. [Ipenmer xumun. Posib XMMuM B KU3HU YEIOBEKAa. XHUMUS B CHCTEME
Hayk. Tema wu BemecTtBa. PU3NYECKME M XUMHYECKUE CBOMCTBA BEUIECTB.
ArperaTHble COCTOSIHHUSI BellecTB. [IoHSATHE O TEOPETUYECKUX U IMIIUPUUYECKUX
METOJIaX TIO3HAHUS B €CTECTBCHHBIX Haykax. [IpencrtaBiieHus O Hay4YHOM
MMO3HAHUM HA SMITUPUYECKOM YPOBHE. SI3BbIK XUMMUH.

[Tonarue o Merogax padOThHl ¢ XMMHUYECKHMMHU BemlecTBaMu. O0opyoBaHKe
IIKOJBHOM XHUMH4YEeCKOM Jabopatopun. IlpaBuia Oe3omacHOro oOpalleHHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemectBa U cMecu. CrocoObl pazgeneHusi cmecedl. Ouucrtka
BEIIECTB.ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThI. [IpocThie W CIIOXKHBIE
BelecTBa. MeTaibl 1 HEMETAaJJIbl.

Xumudeckas dopmymna. OTHocuTeabHas aToMmHass Macca. OTHOCHTEIbHas
MOJIEKYJIsIpHass Macca. MaccoBast J10J1 XMMHYECKOTO 3JIEMEHTA B COECIWHEHHM.
Haxoxxaenue mpocteitiieit hopmMyIibl BemecTBa 10 MAaCCOBBIM JIOJISIM DJIEMEHTOB.

KomnuectBo BemectBa. Moas. MonspHas Macca. PacueTsl mo dopmyniam
XMMHUYECKUX COeIUHEHUUA. MonsipHas Macca cMmecu BemecTB. MoJibHas 10JA
XUMHUUYECKOTO DJIEeMEHTa B coeauHeHuu. HaxokjaeHue mnpocreiiiein (hopmyibl
BEIIECTBA MO0 MOJIBHBIM JOJISIM 3JIEMEHTOB. XMUMHUYECKasl PEaKUUs U €€ MPU3HAKH.
VYcioBus NPOTEKaHU XUMHUYECKMX peakiuid. XUMHUYECKUE YpaBHEHHs. THIIBI
XUMHUYECKUX peakiuii. PacyeTsl Mo XMMUYECKUM ypaBHEHUSM.

IKCnepumMeHmaibHoe U3yueHue 8eujecmae U s61eHul:

— H3ydyenue u onmcanue (PU3HYECKUX CBOMCTB 0O0pa3lloB HEOPTaHMYECKUX
BEIIISCTB.

— IlpaBuia paGoThl B J1aOOpaTOpUM U MPUEMBI OOpaIieHus ¢ Ja00paTOPHbIM
000py10BaHUEM.

— Pa3genenue cmeceil.

— Onucanve (U3UYECKUX CBOMCTB OOpPa3IOB HEOPTAaHUYECKUX BEIIECTB —
METAJVIOB M HEMETAJIJIOB.

— Habmronenne GU3NIeCKUX U XUMHUCCKUX SBJICHUM.

— HaOmronenue u onucaHue NMPU3HAKOB MPOTEKAHUS XUMHYECKUX PEaKIUit
pPa3HBIX TUIIOB.



Pemenue pacueTHpIX 3amady 1Mo (GopmyliaM W YpPaBHEHUSM XUMHUYECKUX
PEAKINN PA3JIMYHOTO YPOBHS CIIOKHOCTH, B TOM YHCJIE OJIMMITUA/IHBIX.

Paznen 2. BaxkHeilnye npeIcTaBUTE/ I HEOPraHMYECKUX BellecTB

Boznyx — cMmech ra3zoB. CoctaB Bo3ayxa. 3akoH ABoraapo. MossipHblil 00beM
razoB. OTHoOcUTENbHAsA IUIOTHOCTh ra3oB. OrmpeneneHue OTHOCUTEIBHOU
MOJIEKYJIIPHOM Macchl Ta3000pa3HOTO BEHIECTBA MO H3BECTHOM OTHOCHUTEIILHOMN
I0THOCTH. OOBbEMHBIE OTHOIIECHUS Ta30B IPU XUMUYECKUX PEAKIIUAX.

Kucnopon. Oxcunpl. Ilpumenenune xkucinopoaa. CrnocoObl MOTy4EeHHS
KHCJIOpOJa B JIADOPATOPUH U NMPpOMbILLIEHHOCTH. [loHsATHE 0 KaTaim3aTope. O30H
— aJJIOTPOITHAs MOIU(UKAIIHS KHCIOPO/A.

TennoBoit 3¢ (heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U SHJIOTEPMUUYECKUE PEAKIIUU.

Bonopon. Haxoxnaenue Bomopona B Mpupoje, GU3MUYECKUE U XUMHUUYECKHE
CBOICTBa, MpUMEHEHHE, CTIOCOObI oTydueHus. [loHaTHE 0 KUCT0TaX U COJISX.

Bona. ®usnueckue cBoucTBa BoAbl. Boma kak pacrBoputenb. PacTBOpBI.
HacpilieHHbIe M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
CriocoObl BhIpaXXEHHsSI KOHLEHTPAMU PAacCTBOPOB: MAaccoBasi J0Ji1 pacTBOPEHHOIO
BEIIECTBA, MOJISIpHAs KOHIIEHTpauus. Ponb pacTBOPOB B NMPUPOAE U B KU3HHU
YEJI0BEKa.

Xumuueckre cBoiictBa Bojbl. [loHsitTue 00 ocHoBanusx. IloHsTHe 006
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arps3HEHUE IPUPOIHBIX BO/I.
Oxpana wu ouucTtka npupoaHbix Boia.Knmaccudukanus  HeopraHUYECKUX
coenuHennid. Okcuapl. Knaccudukanus okcuios: coneoOpasyrouiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(POTEpHBIC) U HECOJIe00pa3yrolue.

OuU3NYECKNEe U XAPAKTEPHbIE XUMHUYECKUE CBOMCTBa OKCHAOB. llomydeHue
OKCH/JIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. duznyeckue M XUMHYECKHUE CBOMCTBA KHUCJOT. [lomydeHne KHCIOT.
Kucnotsl B npupojie, MpUMEHEHUE BAXKHEUIIINX KUCIIOT.

OcHoBanus. Knaccudukauuss OCHOBaHMI: WIENIOYM W HEPACTBOPHUMBIE
ocHoBanus. Illemoun, MX cBoiicTBa M cmocoObl moiyudeHusa. HepacTBopumsle
OCHOBAHUSI, UX CBOMCTBA U CIIOCOOBI MOTYUCHHUS.

AmdotepHocTb. [loHATHE 00 aMPOTEPHBIX THAPOKCHUIAX U MOTyUEHHUE.

Conu. ®dusnueckue W XapakTEepHblE XUMHUYECKHE CBoWcTBa. l[lomyueHue
COJIEH.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

IKcnepumenmanvbHoe usydeHue euecms U A61eHUl:

— O3HakomiieHHEe ¢ 00pa3liaMu OKCUAOB U ONTMCAHUE UX CBOWCTB.



— [Nonydenue, coOupaHue KUCIOpOJia, U3YyUEHHUE er0 CBOMCTB.

— [Momy4yenue u coOupanue Bo10poa.

— B3zauMopencTBre KUCIOT ¢ METaIaMu

— IlpuroroBieHne pacTBOPOB C ONPEACIEHHOM MAacCOBOM  JOJEHN
PAacCTBOPEHHOT'O BEIIECTBA.

— OmnpezaeneHrue pacCTBOPOB KUCIIOT U LIEOYEH ¢ MOMOIIbIO HHAUKATOPOB.

— B3aumMonencTBre KUCIOT ¢ METaJUIaMU, peakuii HeuTpanm3anuu. Peakuus
HEUTpaJIU3aIUU.

— B3aumoneiictBue pactBopa cepHoil KUucioThl ¢ okcuaom meau(1l).

— Ilomy4deHne HEPACTBOPUMBIX OCHOBAHUM M U3YUYEHUE UX CBOWCTB.

— BeITeCcHEHME OJHOTO METaIIIa IPYTUM U3 PACTBOPA COJIH.

— B3anmojelicTBre THAPOKCUIA IMHKA C PACTBOPAMU KUCJIOT U MIEJIOYEH.

— Pemenne skcnepuMeHTaNbHBIX 3afad Mo TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCIUHECHUIN.

Pemenue 3amad ¢ MCHONB30BAaHUEM IOHATHUM «MaccoBas JOJISI BELIECTBA B
pacTBOpE»;  «MOJISIpHAs  KOHIEHTpALMS», C  HCIOJb30BAHMEM  KPHBBIX
pacTBOpUMOCTH. PemieHne pacyeTHbIX 3aJad [0 YPAaBHEHUSIM XUMHYECKHX
PEaKINI pa3HBIX TUIOB U YPOBHEU CI0KHOCTH, B TOM YHUCJIE OJIMMITHATHBIX.

Paznen 3. Ilepumogmueckmii 3axkon wu Ilepuoamueckass cucrema
xumMu4deckux djiemenToB [I.U. MenaeeeBa.

CrpoeHre aToMOB. XuMHUY€eCKas CBs3b. OKUCIUTENbHO- BOCCTAHOBUTEIBHBIE
peakiuu

[lepnognuecknit 3akoH .M. MenneneeBa. Ctpoenne artomoB. Cocras
aTOMHBIX snep. M3orombl. PaavOakTUBHOCTb. OJEKTPOHBL.  DJIEKTPOHHAs
opOuTanb. DHEpPreTUYeCKUe YpPOBHU M TOAYPOBHM aToma: s-, p-, d-opOutanu.
DNEeKTpOHHBbIE KOH(QUIYpaluu M 3IIEKTPOHHO-Tpaduyeckre (opMysbl aTOMOB.
PU3NYECKUN CMBICI MTOPSAIKOBOIO HOMEPA, HOMEPA NEPUOJIa U TPYIIIbI SJIEMEHTA.
CtpoeHre 2JIEKTPOHHBIX O00JIOUEK aTOMOB MEPBBIX 20 XUMHYECKUX SJIEMEHTOB
[Tepuomnueckour cucrembl J[.M. MeHueneeBa: pacnpenciacHUE SJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U opOutassaMm. DU3UYECKHI CMBICIT
[leproguyeckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAIUIMYECKUX CBOWCTB MO TpynnaM U IEepUojam.
HN3meHeHrne KHUCI0THO-OCHOBHBIX CBOMCTB COCIMHEHUN XUMHUYECKUX AJIEMEHTOB B
nepuoAax M rpynnax. XapakTepUCTUKAa XHUMHUYECKOrO J3JIEMEHTa IO €ro
nonoxeHuro B [lepuognueckon cucreme .M. Menneneesa.



3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckor CHCTEMBlI XMMUYECKUX
DJIEMEHTOB JUIsl pa3BUTHUS HAayku W npaktuku. [[.M. MenneneeB — y4eHbll u
rpak1aHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX D3JIEMEHTOB. XHMHUYECKas CBS3b.
Bunpl XMMHYECKOW CBSI3M: KOBAJIECHTHAs IMOJSIPHAs CBA3b, KOBAJICHTHAs
HENOJISIPHAsL CBSI3b, MOHHAs CBs3b. MexaHu3Mbl 0Opa3oBaHMsI KOBAJIEHTHOW U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTypHBIE (opMyibl BemiecTB. KaTnoHbl n
AHUOHBI.

Kpucrtamnnmueckue u amopdHble BemiecTBa. THIBI  KPUCTALUTHYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U UX XapAKTEPUCTUKH.

Crenenp oxucienusa. OrnpenesieHHEe CTENEHEeW OKUCIEHUS aTOMOB B
OMHapHBIX  coeAMHEHUAX.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
CocraBneHue ypaBHEHM  OKHMCIIMTEIBbHO-BOCCTAHOBHUTENIBHBIX pEAKUUU U
paccTaHoBKa B HUX KO3(pPUIIMEHTOB METOJOM 3JIEKTPOHHOIO OaiaHca.

JIKCIEPUMEHTAIbHOE N3y4YeHHe BeleCTB U SIBJICHMIA:

— O3HakomJieHHE ¢ oOpas3laMu METauloB M HeMeTayuioB. MojenupoBaHue
CTPOCHMSI MOJIEKYJl IpU T[OMOIIA PHUCYHKOB, MOJEIEN, OJJIEKTPOHHBIX U
CTPYKTYPHBIX (POpMYI.

— OmnbIThI, WUTFOCTPUPYIOLIUE OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.
Pemenne pacueTHbIX 3a1ay 1o GopMmyJjiaM U ypaBHEHUSM XUMHYECKUX peakuui
Pa3HBIX TUIIOB U YPOBHEU CII0KHOCTH, B TOM YMCJIE OJUMITMAIHBIX.

9 KIIACC

Paszgea 1. BemecTBo M XMMHYeCKas peaKus

[loBTOpEHNE OCHOBHBIX pa3nenoB Kypca 8 kimacca. llepuonnueckas cucrema
XMMHUYECKUX DJIEMEHTOB B CBETE MPEICTABICHUM O CTpOoeHUM aroma. CreneHb
OKHCIICHHSI M BaJICHTHOCTh. [IpencraBieHue O NEPUOAMYECKOM 3aBUCHMOCTH
CBOMCTB XHMHMUYECKHX 3JJIEMEHTOB (3JIEKTPOOTPULATEIBHOCTh, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA, KHUCJIOTHO- OCHOBHBIE CBOMCTBA OKCHIOB U
THJIPOKCHUJIOB) OT CTPOCHHUS aTOMA.

Bunapl XUMUYECKOW CBSI3U: MOHHAs, KOBAJIEHTHAs (HEMOJSIpHAsl, MOJsSpHas);
OOMEHHBIN U TOHOPHO-AKIENITOPHBIA MEXaHU3M 00pa30BaHUsl KOBAJIEHTHOM CBSI3H.

TUIbl KPUCTAIIIMYECKUX PENIETOK — aTOMHAs, WOHHAasA, METaJUIM4ecKas,
MOJIEKYJIIpHAsi — U OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBSI3U.

OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PEAKLIUNA. DJIEMEHTHI
XUMHUYECKON TEPMOJAMHAMUKHU. ODHEPreTMKa XUMHUYECKUX peakuuid. TerioBoin
abdexT XUMHUYEeCKOM  peakimuu. OK30- U DHAOTEPMHUYECKHE  pEaKlUu,
TEPMOXUMHUYECKUE YPABHEHHUS. 3aKOH ['ecca u ero cieacTBus.



[IoHATHE O CKOPOCTM XHMHYECKOM PpEAKUMU. 3aKOH JEHCTBYIOIIMX MAacC.
@DakTOophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKON peakivu. DHEpPrusi aKkTUBAIUU.
[Tonsitue o katanmusze. epmeHnThl. THTrHOUTOPEI.

OOpatumMbie 1 HEOOpaTUMbIE XUMHUECKHE peakiuu. [[oHITHE 0 XUMHYIECKOM
paBHOBecuu, mnpuHuun Jle IIlarenbe. VYcaoBUA CMEIIEHUS XHUMHYECKOTO
paBHOBecusa. DaKTOpbI, BIMSIOIMIAE HA COCTOSHUE XHUMHUYECKOTO PpPaBHOBECHS.
[IporHo3upoBaHrWe BO3MOYKHOCTA NPOTEKAaHUS XUMHUYECKUX IPEBpAILCHUN B
pPa3IMYHBIX YCJIOBHUSX HAa OCHOBE IMPEACTABICHUN 00 H3YYEHHBIX HJIEMEHTax
XUMHUYECKON KUHETUKH U TEPMOJIMHAMUKH.

OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC peaKunu. OkucauTenbHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XUMHYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHU
okuciieHus. Baxneilmume okucauTenu U BoccraHoButenn. (CocraBieHue
YPaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMI C HCIOJIb30BaHUEM
METO0/1a AJIEKTPOHHOTO OanaHca.

DNEeKTpOoIUTHYECKass IUcCOUUanusl. XHUMHYECKHE pEaKUUd B PacTBOpax.
Teopus  SIEKTPOJIMTUYECKOM  AuccolManuu. PacTBopeHne Kak — (U3MKO-
XUMHUYECKUU TMponecc. DNEKTPOIUThI U HEINEKTpoiauThl. CuiibHBIE U cialOble
AneKTpoJuThl. CTENeHb JUCCOLMAlNM, KOHCTaHTa Jucconuanuu. HoHHOe
IIpOM3BEIeHUE BOIbI. BomopoaHbli nokaszarens. MHAMKATOpPBL.

Peakiiuu nonHoro oomMeHa. Y clioBUs MMPOTEKAHUS Peakliii HOHHOTO OOMeHa.

I'mppoim3 conei. IoHHBIE ypaBHEHUS THIPOIM3a COJIEH. XapaKkTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

IKCcnepumenmanvbHoe usyueHue euecms U A61eHUl:

— M3ydeHue 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW PEAKIUU OT PA3TUYHBIX
(hakTOpOB.

— Pemenne SKcnepuUMEHTAIBHBIX 3aa4 1O Teme «OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKLIUM.

— Peakium noHHOTO OOMEHa.

— Pacrio3znaBanue pacTBOpOB COJIEN € MOMOIIBIO HHAMKATOPA.

— Pacno3HaBaHME HEOPraHUYECKHUX BEIIECTB C MOMONIIBID KaYeCTBEHHBIX
PEaKINl HA WUOHBI.

Pemienre kadyeCTBEHHBIX 3aJlad M PACUETHBIX 3a7ad Pa3JIUYHBIX THUIIOB H
YPOBHEH CJIO)KHOCTH, B TOM YHCIE€ OJIUMIMUAIHBIX, MO TemMaM «OCHOBHBIE
3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX pEaKUui», «DIEKTPOJIUTUYECKAs
JUcCoUUANNs. XMMUUECKUE PEAKIIUU B PACTBOPAX).

Pa3znen 2. HemeTaJuibl U X COeIMHEHUS

OO6mast xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHUSI aTOMOB
XMMHUYECKUX 3JIEMEHTOB, TPOCTHIX BEIIECTB, aJUIOTPOIIHSI.



OO01mast xapakTepucThKa rajoreHoB. du3nueckue U XMMHUYECKHE CBOWCTBA,
CIIOCOOBI MOTYUYEHUS U IPUMEHEHHUE XJIOpa U €r0 BAKHEUIITUX COSTUHEHUH.

OO1ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB VIA-rpynmsl. dusnueckue
U XUMHUYECKHE CBOWMCTBA, CIOCOOBI TOJYYCHHUS M TPUMEHEHUS CEpPhl M €€
Ba)KHEHIIINX COCTUHEHU.

OO01mast XxapakTepucTUKa XUMUYECKUX 3eMeHTOB VA-rpyrrbl. Ouznueckue
U XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJIY4YEHUS M MPUMEHEHHE a30Ta U €ro
BaXKHEUIUX coenuHeHui. Du3nMdeckue M XHUMHYECKHE CBOMNCTBA, CIOCOObI
MOJTy4CHHS ¥ pUMeHeHHe Gocdopa 1 ero BaXKHEHIIINX COSTHHCHHH.

OO1ast XapakTepUCTUKa XUMUYECKUX 31eMeHTOB [V A-rpynmsl. dusnueckue
U XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJMYyYEHUS W MPUMEHEHUE YTIepo/ia U €ro
BaXHEHIMX coenuneHuit. [lonstue 06 agcopOiuu.

duznyeckre U XMMUYECKHE CBOMCTBA, CIOCOOBI MOJMYyUYECHUS] U MPUMEHEHHE
KPEMHHS ¥ €r0 BAXHENIINX COCIUHEHUN.

IKcnepumeHmanvbHoe usydeHue ewecms U A61eHU:

— O3HakoMIIeHHE ¢ 00pa3iaMu MIPUPOIHBIX XJIOPUAOB (TaJIOTCHUIOB).

— M3ydeHne CBOMCTB COJISTHOM KUCIIOTHI.

— KauecTBeHHbIE peakiiuu Ha XJIOPUI-, OpPOMU/I- U UOJAUI-UOHBI.

— [losyyeHue CONsTHOM KUCIIOThI, U3YUYEHHUE €€ CBOMCTB.

— M3yyeHue XUMHUECKIX CBOMCTB pa30aBIIEHHON CEPHOU KUCIIOTHI.

— [IpoBeneHne KaueCTBEHHBIX Peakiuii Ha CyiabhuUI-, CyIbPUT- U Cylbdar-
VIOHBL.

— M3yueHne XMMHUYECKUX CBOMCTB COJIEM1 aMMOHMUS.

— KauecTBeHHas peakiiysi Ha MOH aMMOHUA U PocdaT-uoH.

— [losyueHne aMMuaka U U3y4eHUE €ro CBOMCTB.

— M3ydeHne CBOMCTB a30THOM KHCIIOTHI.

— AncopO11usi paCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTJIEM.

— [Monyuenue, cobupanue, pacrio3HaBaHUE U U3YUYCHHUE CBOMCTB yTIEKHUCIOTO
rasa.

— B3aumnbie npeBpaiiieHus: KapOOHATOB U TUIPOKAPOOHATOB.

— KauecTBeHHbBIE peakiiuu Ha KapOOHAT- U CUJIUKAT-UOHBI.

— [Monyuenue okcuaa yraeposa (IV) u usyuenue ero cBONCTB.

— Pemenune skcnepuMeHTANBHBIX 3a7a4 110 Teme «BaxxHenle HeMETaJIbl U
UX COCIUHEHUS.

Pewenue xauecmeennvix 3a0au u pacyemmuvix 3a0ay Pa3IUYHBIX TUIIOB H
YPOBHEM CJI0KHOCTH, B TOM YHCIIE OJMMIIMAIHBIX, IO pa3neiy «Hemeramnsl u ux
COEIMHECHUS

Paznen 3. MeTasuiibl U MX COeTMHEHMSI



O6mue cBoiictBa MetauioB. OOmas XapakTEpUCTUKA XMMHYECKHUX
AJIEMEHTOB — METAJUIOB Ha OCHOBAHMM MX TosioxkeHus B [lepuonuueckoit cucreme
xumuueckux 3neMmeHToB .M. MenaeneeBa u ctpoeHust atomoB. Metasuibsl A- u b-
IpyIIl. DJIEKTPOXUMHUYECKUI psAJl HapsDKEHUH MeTaiwioB. OOIIMEe XUMUYECKHE
cBoiicTBa MeTaiwioB. OOmmMe cnocoObl MOJYYEHUS METAJIOB, METAJUTyprusl.
DNEeKTPOoJIU3 PACIUIaBOB M PACTBOPOB COJIEH KaK OJUH U3 CHOCOOOB TOJyYECHHS
MeTtauioB. [loHsATHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CruiaBbl METAJIOB.

Meramibsl A-rpynmn. IllenouHsle METAUIBI U UX BAXKHEUIINE COEHUHCHUS:
bu3ndeckue W XUMHYECKHE  CBOWMCTBA, TMOJyYeHHE W  TIPUMCHEHHE.
[[emouHO3eMENbHBIE METALIBI W WX BAKHEUINNE COCIWHEHUS: (pu3ndeckue u
XUMHUYECKUE CBOMCTBA, MOJyYCHHUE U MpPUMEHEHHE. AJTIOMUHUNA: (DU3UUECKUE U
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Mertamnbl b-rpynmn. OO61as xapakrepucTuka MeTamuioB b-rpynm (moO6oYHBIX
NOATPYI): NoJjioxkeHue B Ilepuoanyeckoit cucreme Xumudeckux siemeHTon .M.
MeHnieneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIECHUE «IIpOBajiay AJEKTPOHA Ha
IpuMepe CTPOEHHUsI aTOMOB Xpoma, MeJid, cepeOpa. BajeHTHbIE COCTOSTHUSI aTOMOB
d-371€MEeHTOB, CTENEHW OKHUCICHHUS aTOMOB B COCJAMHEHHSIX. 3aBUCUMOCTD
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB M THAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENICHU OKMCIICHHS DJIEMEHTAa B COCJIIMHEHUU (Ha MpPUMEPE COCAMHEHHUN Xpoma).
[IepBOHauanbHbBIE TPEACTABICHHS O KOMIUIEKCHBIX COEUHEHUSX.

Menp u cepebpo, UX BaKHEUIINE COSAUHEHUS: PU3NUECKUE U XUMHUYECKUE
CBOMCTBa, TMOJy4YeHHWe U mnpumeHeHue. I[lpencraBienuss o0 aMMHAYHBIX
KOMILIEKCax cepedpa u MEJIH.

[{uHK 1 ero BakHEHIIME COeNUHEHUs: (PU3NUECKUE U XUMUUECKUE CBONCTBA,
MOJIy4eHHUE U PUMEHEeHHE. AMQOTEpHBIE CBOMCTBA OKCHIA U TUAPOKCHIA ITMHKA.

Keneso: ctpoeHne atoma, CTENIEHU OKUCICHUS, (PU3NUECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4eHUE U npumeHenne. OKcuibl, ruipokcuibl U conu xeneza(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyYECHHUE.

IKcnepumenmanvbHoe usyueHue 6ewecms U A6IeHUU:

— B3anmopencTBrue METAJUIOB C BOJIOM, C PACTBOPAMU COJIEN U KUCIIOT.

— OkpalvBaHue MIaMEHHU COJISIMU METaJIJIOB.

— BzaumopeiicTBHEe TMAPOKCUAOB HATPUA M KaJbIUS C OKCHUJIOM YIJIEpOJa
(IV) u kucnoramu.

— HWccnenoBanue CBOWCTB KapOOHATOB W THIPOKAPOOHATOB KaJbIlus,
’KECTKOM BOJIBI.

— UccnenoBanre am(oTepHBIX CBOMCTB TUAPOKCHUIOB aTIOMUHUS U [IUHKA.



— H3ydeHue mpoueccoB MOITYYECHHS THAPOKCUIOB KEIE3d, UX XUMHUYECKUX
CBOWICTB.

— JKecTKOCTh BOJIBI U METOABI €€ YCTPAHCHMUS.

— PemreHne sKCIepUMEHTAIBHBIX 33/1a4 IO TeMe «BakHenme MeTamuibl U X
COECTUHEHUSD.

— KauecTBeHHBIE peakllMM HAa MOHBI MarHus, KajablUs, AJFOMUAHHS, LUHKA,
xenesa(2+), xkenesa(3+), menu(2+), cepedbpa(+1).

Pemienne KayeCTBEHHBIX 3aJa4 M PACUETHBIX 3a7a4 PAa3JUYHBIX TUIOB H
YPOBHEUN CJIOKHOCTH, B TOM YHCJE OJMMIIMAAHBIX, IO pazgeny «MeTtamisl U ux
COEIMHEHUS

Paznen 4. XuMus u okpy:kamomas cpeaa

Baxneiiime BelecTBa W Marepuasibl, 00JacTH HX MpuMeHeHus. HoBbie
MaTepuasbl U TEXHOIOTUU. [ [pUHIIUIIBI «3€TIEHOU XUMUWD.

Xumusi U 340pOBbE. 3HAUCHHE H3YYAEMbIX XHUMHUYECKHX 3JEMEHTOB M MX
COEIMHEHUMN JIs1 PYHKIIMOHUPOBAHUS OPTaHU3Ma YeJIOBEKa.

XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOUIEH Cpelibl. DKOJOTUUECKUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJA, a30Ta, CEPhI, THKEIBIX MeTaoB. [loHsITHE
o IIJIK. Ponp XxuMuM B pelIeHUN SKOJIOTHYECKUX TPOOIIEM.

IKcnepumeHmanivbHoe usydeHue euecms U A61eHU:

— Onpenenenre KUCJIOTHOCTH NPUPOJHBIX BO/I.

— MonenupoBanue nporecca 00pa3oBaHUs KUCIOTHOTO JIOXK/Is, U3YUEHUE €r0o
BO3JCHUCTBUS HA MATEPHUAJIBI.

Pazgen S. IloBropeHue u 00001IeHHe 3HAHMHA OCHOBHBIX pPa3/JeioOB
KypcoB 8-9 ki1accoB

[Tepuoanueckuii 3akoH u llepuoanueckasl cuctemMa XUMHUYECKUX JIEMEHTOB B
CBETE MPEJCTABIECHUN O CTPOCHUS aTOMa.

Bunpl XuMHU4YeckKOM CBSI3W. 3aBUCHUMOCTHL CBOWMCTB BeENIeCTBAa OT THIA
KPUCTAJUIMYECKON PELIETKU U BUAA XUMUUYECKOU CBSA3U.

Knaccudukanumsa xumuueckux peakiuil. [IporHosupoBaHne BO3MOKHOCTH
MPOTEKAHUSI XUMHYECKUX NPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSX HAa OCHOBE
MPEICTABICHUN XUMAYECKOM KHHETUKU U TEPMOIUHAMUKHU.

XUMUYECKHE peakiuu B pacTtBopax. [maponus coneil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKLIMU. DIJICKTPOIIU3.

CBoiicTBa KHCIIOT, OCHOBaHHMHW M COJCH B CBeTE MPEACTABICHUNA 00
ANEKTPOJUTUYECKON  JUCCOLUMALMUA U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

IKcnepumenmanvbHoe usydeHue euecms U A61eHUl:



— Pemenue OKCIICPUMCHTAJIbHEBIX 3a/la4 I10 TEME «MCT&HJ’IBI, HEMETAJIJIBI U UX
COCIUHCHUA.

Pewenue xauecmeennvix 3aoau u paciyemHblx 3a0ay Pa3JIMYHBIX THUIIOB H
ypOBHeﬁ CJIOKHOCTH, B TOM YHCJIC OJIMMIIMA/IHBIX, IT0 U3YYCHHBIM TCMaM.



IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

Peanuzanus mporpammbl yueOHOTO Kypca «XHUMHS B JKCIIEPUMEHTax U
3aladax»  HampaBieHa Ha  OOCCIEYCHHWE  JOCTIKEHUS  OOyJaroIuMUCs
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI:

1) nampuomuuecxoe 6ocnumanue:

— MPOSIBIICHHE IIEHHOCTHOIO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAay4YHOMY U HCTOPUYECKOMY HACJIEAUIO;

— T[IOHMMAaHUE€ 3HA4YCHUSI XUMHUUYECKONW HAyKu B JKU3HU COBPEMEHHOTO
oOIIIeCTBa, B Pa3BUTUH SKOHOMUKH Poccun U CBOEro peruoHa;

— CIIOCOOHOCTh BIAAETh JOCTOBEPHOM MHPOpMALME O MepeaoBbIX
JOCTUXKEHUSX U OTKPBITUSAX MUPOBOM U OTEUECTBEHHOW XUMUH;

— 3aMHTEPECOBAHHOCTh B HAyYHBIX 3HAaHUSIX OO0 YCTpPOWCTBE MHpa U
00IIIeCTBA;

2) epasicoancko2o 80CNUMAHUSL:

— TMPEJCTABJICHUE O COLHUAIBHBIX HOPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATEIbCKOM, TBOPYECKOW U JAPYTHX  BHJAAX
JeATEIIbHOCTH;

— TOTOBHOCTh K Pa3HOOOpA3HOW COBMECTHOM JCSTEIHHOCTHU MPHU BHITIOJHEHUN
y4eOHbIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHEHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX MPOEKTOB;

— CTpeMJIeHHEe K B3aMMOIIOHUMAHHUIO U B3aUMOTIOMOIIM B MpoIecce yueOHOU
JIeATEIIBHOCTH, TOTOBHOCTH OIICHUBATh CBOE TOBEJEHHUE M IIOCTYIKH CBOMX
TOBApUILEH C TIO3WIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YY€TOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) popmuposeanue yennocmu HAyyHO20 NOZHAHUSL:



— MHUPOBO33PEHYECKHE MPEACTABICHUS O BELIECTBE U XMMUYECKOW peaKkuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U HEOOXOAUMBIE IS
MOHMMAaHUSA CYIIHOCTH HAyYHOW KapTUHBI MUPA;

— OCO3HaHUE [ICHHOCTH HAYYHOI'O IO3HAHUS JIUIsl pa3BUTHSI KaXKI0TO YeJIOBEKa
U TIPOM3BOJUTENBHBIX CHUJT OOILIECTBA B LIEJIOM, POJIM U MECTa HAayKu «XUMHS» B
CHUCTEME HAyYHBIX TMPEACTABICHUNH O 3aKOHOMEPHOCTSX pPAa3BUTHUSL MPHUPOJIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOTHOM U TEXHOJIOTMUYECKOH Cpenou;

4) socnumanue Kyavmypsvl 300p06b.

— OCO3HaHME LEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKA Ha 37J0POBbIN 00pa3 KU3HH;

— OCO3HaHUME HEOOXOJUMOCTH COOJIIOIEHHUS NpaBUiI OE€30MacHOCTH MNpU
oOpallleHuU C XUMUYECKHMHU BEILIECTBAMU B YUEOHBIX U KU3HEHHBIX CUTYAIHIX;

5) mpyooesoe eocnumanue:

— (QopMHUpOBaHUE [IEHHOCTHOTO OTHOIIEHHUS K TPYJIOBOW JAESATEILHOCTH Kak
€CTECTBEHHOH MOTPEOHOCTU YENOBEKA M K UCCIIEI0BATENbCKON AESITENIbHOCTH KaK
BBICOKO BOCTPEOOBAaHHOU B COBPEMEHHOM OOILIECTBE;

— pa3BUTHE MHTEpeca K NpodeccusiM, CBI3aHHBIM C XUMHUEH, B TOM YHCIIE K
npodeccusiM HaydHOU cepbl, OCO3HAHHE BO3MOMXKHOCTH CaMOpEaTu3aIlii B 3TON
cdepe;

6) sKono2uyeckoe ocnumanue.

— OCO3HaHHe HEOOXOJUMOCTH OTHOIICHHUS K MPUPOJE KaK UCTOYHUKY >KU3HH
Ha 3eMJie, OCHOBE €€ CYILIECTBOBAHMS;

— MpUOOpETEHNE OMbITA MJIAHUPOBAHUS MOCTYIIKOB U OLEHKU MX BO3MOXKHBIX
MOCIIEACTBHM TSI OKPYIKAIOLIEH CPEIbl;

— CIIOCOOHOCTh MPUMEHSTH 3HaHUS, MOJyYaeMble PU U3yUYEHUU XUMUH, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYXKAIOLIEH CPElIou;

— aKTUBHOE HENPUATUE NEUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOLIEH CpeE;

— TOTOBHOCTh K YYacTHIO B NPAKTHUYECKON AESITETBHOCTU HKOJIOTMYECKOM

HaIpaBJICHHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

1. ITo3HaBaTe/IbHBIC YHHBEPCAJbHbIE Y4eOHbICe 1eHCTBHS

1) ba3oBble Tornueckue AeCTBUS:

— PAcKpbIBaTh CMBICI XUMHUYECKUX IMOHATHM (BBLACIATH UX CYIIECTBEHHBIE
IPU3HAKH, YCTAaHABIMBATH B3aUMOCBA3b C IPYTUMH MMOHSATUSAMH);

— aHaJIu3UpoOBaTh, CpPaBHUBATH, 0000IIATH, BHIOMpPATh OCHOBAHUA IS
KJaCCU(PUKAUUU M CHUCTEMATH3alUM XUMUYECKHMX BELIECTB U XUMHUYECKHX
pEeaKUunii;

— YCTaHABJIMBATh INPUYMHHO-CICJCTBEHHBIC CBSI3U MEXKIAY OOBEKTaMU
U3Y4YECHUS;

— CTPOUThH JIOTHYECKUE pacCyXIeHHs (MHIYKTUBHbBIC, NE€TyKTUBHBIE, IIO
aHAJIOTHH ),

— IpemyiaraTh KpPUTEPUM M BBISBIATH OOIIME 3aKOHOMEPHOCTU U
IPOTUBOPEYHS B U3YHUAEMBIX IIPOLECCAX U SIBICHUSIX;

— JIeJIaTh BBIBOJBI U 3aKJIIOUEHUS; YMEHUS IPUMEHATh B IPOLECCE NO3HAHUS
NOHATHUSA (IIPEAMETHBIE U METAIIPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yEMblE B XHMHUH, MpeoOpa3oBbIBATH MOJENbHBIE IPEACTABICHUS
(XMMHYECKHI 3HaK, XUMHUYecKas (hopmyJia, ypaBHEHUE XUMUYECKOW peaKuu) Ipu
pelieHnn y4eOHbIX 3a/1a4;

— XapakTepu3oBaThb H3ydyaeMble XHMHUYECKHE BEIIECTBA M XUMHUYECKHE
pEaKLUU C yYETOM MOJENbHBIX MPEACTaBICHUIM.

2) bazoBble HCCIEI0BATENBCKUE ICUCTBUSA:

— TMPUMEHATh METOABl HAYYHOTO II03HAHMS BEIIECTB W SIBICHUN Ha
HMIIMPUYECKOM M TEOPETUYECKOM VYPOBHSIX B Y4eOHOM TMO3HABATEIbHON U
IIPOEKTHO- UCCIIEA0BATENBCKON NEATEIbHOCTH;

— aHaIM3UpOBaTh (aKThl, BBIBIATH U  (OPMYIMPOBATH MIpPOOIEMY,
ONPENENATh 1IeJb U 3a7a4M, COOTBETCTBYIOIIME PEIICHUIO MPOOIeMbl; TIpeaiaraTh
OTKCATENIbHYI0 WM OOBSICHUTEIbHYIO TUIIOTE3y U OCYLIECTBIATH €€ IPOBEPKY;

IMPOBOJNUTE UBMEPCHUS HCO6X0)II/IMBIX napaMeTpOB, BBIYUCICHUA, MOACIUPOBAHHUC,



HAOJNIONCHUSI U DKCIEPUMEHTHI (peajibHble U MBICIEHHBIE), CaMOCTOATEIbHO
MPOTHO3UPOBATh PE3yJbTaThl, (OPMYIUPOBATH OOOOIIEHHUS | BBIBOJABI IIO
pe3ylnbTaTaM MpPOBEJCHHOTO OIBITA, HWCCIECIOBAaHMS, COCTaBISATH OTYET O
poJieIaHHoM padoTe;

3) Pabora ¢ undopmanmeii:

— OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX WH}opmaruu (Hay4dHO-
NOMyJIsipHasi JIUTEparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHBIE TOCOOUS,
pecypcbl THTEpHETA);

— aHAM3UPOBATh UHGOPMAIINIO U KPUTUYECKU OLIEHUBATh €€ JIOCTOBEPHOCTD
U HETIPOTUBOPEUYUBOCTH, OTOMPATh U MHTEPIPETUPOBATH UH(POPMAIHIO, 3HAUUMYIO
JUTS pelIeHus yueOHON 3a1auu;

— MPUMEHSTHh Pa3IUYHbIE METOJbI, MTHCTPYMEHTHI U 3aIpPOChl MPHU MOUCKE U
orOope WH(pOpPMAIMK WM JAaHHBIX W3 HWCTOYHHKOB C YYETOM MPEIOKEHHOM
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHCB,;

— BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH M HWHTEPIPETUPOBATH
MH(OPMAIMIO PAa3IMYHBIX BUIAOB U (opM MpeiacTaBieHus: (cxemsbl, Tpaduxw,
JMarpaMMbl, TaOJIUIIbI, PUCYHKU U APYTHE (POPMBI);

— WCTIOJIb30BaTh HAYYHBINA S3BIK B KQUECTBE CPEJCTBA PaOOTHI C XUMHUUYECKOU
uH(popManuen;

— MPUMEHATH 3HAKH U CUMBOJIBI, (OPMYJIbI, a00peBUATYPBI, HOMEHKJIATYPY,
UCTIONB30BaTh W MPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISIHOCTH.

2. KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eiicCTBUS:

— YMEHHUE 3aJlaBaTh BOMNpPOCHl (B XoJe Auanora u (Wid) AUCKYCCHUU) TIO
CymiecTBy  oOCyXkmaemMoi  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOM 3a/1a4H;

— TpuoOpeTeHWe OmbITa TPE3CHTAllMd  PE3yJbTaTOB  BBHITIOJHCHHS
XUMHUYECKOTO dKCIIepUMEHTa (J1abopaTopHOTO OIbITa, JJAOOpaTOpHON PabOTHI 1O

UCCIIEOBAaHHUIO CBOWCTB BELIECTB, y4EOHOIO IMPOEKTA);



— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM ITO3HABATEIIBHOM U
UCCIIEIOBATENbCKON JESITEIbHOCTH IIPU PELIEHUHM BO3HMKAIOIMIMX MIpoOJieM Ha
OCHOBE yueTa OOIIWX MHTEPECOB M COTJIIACOBAHMS MO3UIUN (0OCYKIeHUs, 0OMEH
MHEHHUSMH, «MO3IOBBIE INTYpMBI», KOOPAMHALMS COBMECTHBIX JCHCTBUH,
OTIpe/IeTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOThI U JpyTHE).

3. PeryasiTuBHbIC YHHBeEpPCaIbHbIC Y4eOHbIC 1eHCTBUA:

— YMEHHE CaMOCTOSITEIBHO OIPEACIATh LEIU ACSATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CITOCOOBI PEIICHUs YICOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPA BBINOJHEHUM 33JaHAM C Y4YETOM
IOJlyYEHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBHE MOJIYUYEHHOTO pe3yJibTaTa 3asiBJICHHON LIETH,

— YMEHHME HCIOIb30BaTh W aHAIM3UPOBATH KOHTEKCTHI, IpeajiaraeMble B
YCIJIOBUU 33JJaHUH. — CAMOCTOSITETILHO BBIOMPATh CIOCO0 pelieHus: yueOHO! 3a1aun
(cpaBHMBATh HECKOJIBKO BapHAHTOB PELIEHUS, BBIOMPaTh HanOoJee MOAXOASAIIMM C
Y4E€TOM CaMOCTOSITEIbHO BBIJEICHHBIX KPUTEpPUEB), IJIAHUPOBATh CBOIO PaldOTY
IIPU pelIEHUU Y4eOHOM UM UCCIIeI0BATENbCKON 3a/1auu.

MNPEAMETHBIE PE3YJIBTATBI

8 KUIIACC

K xoH1y oOyuenus B 8 Kiacce NpeIMETHbBIE PE3YIbTaThl H3yUYEeHUs Y4eOHOTO
Kypca «XHMHS B  OKCIIEpUMEHTax M  337adax» JOJDKHBI  OTpa)kaTh
c(hOpPMHPOBAHHOCTh Y 00YUAIOIIUXCS YMEHHUIA:

— pPAcKpbIBaThb CMBICJ OCHOBHBIX XMMHUYECKHMX MOHSITHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, METa/Ul, HEMETall, aulIOTPONHMs, IPOCTOE BEIIECTBO,
CIIOKHO€ BEIIeCTBO, CMeCh (OAHOPOAHAas M HEOJHOPOAHAS), BAJIEHTHOCTD,
OTHOCUTEJIbHAS aTOMHAas U MOJIEKYJsipHas Macca, KOJMYECTBO BEIECTBA, MOJb,
MOJISIpHas Macca, MaccoBas JOJs XUMHYECKOrO JJIEMEHTa B COEJUHEHUM,

MOJISIPHBIN 00BhEM, OTHOCUTEJIbHAS TUIOTHOCTh T'a30B, OKCUJI, KUCIIOTa, OCHOBaHUE,



cojib, amM(OTepHbI OKcua, amM(pOTEpHbIA THUIPOKCHA, XHMHYECKash peakius,
KJaccu(ukanus peakiuii: peakiiii COCIMHEHUS, PEaKI[UU Pa3I0KEeHUsI, PeaKIuu
3aMEIICHHS, PeaKIu OOMEHa, PK30- U SHIOTEPMHYECKHE PEaKINM; TEIUIOBOU
abdexT peakiuu; SAPO aToMa, AIEKTPOHHBIM €O aroMa, aTOMHas OpOUTallb,
paguyc aroMa, XMMUYECKasi CBA3b, MOJISIPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
WOHHAas CBf3b, WOH, KAaTWMOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(mponieHTHAs KOHLIEHTpAIusl) B pacTBOpE, MOJIApHAs KOHIIEHTpallMs BeEIlecTBa B
pacTBOpe; AIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIICHMS, OKHUCIUTEIN U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTEJIBHO-
BOCCTAHOBUTEJIbHBIE PEAKILIUU, METOJ] 3JIEKTPOHHOr0 OanaHca;

— WUIKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATHU U
IIPUMEHSATH T ITOHATHUS IIPU OINIMCAHUU BEIIECTB U UX IPEBPALLICHUM;

— UCHOJIb30BaTh XHWMHYECKYI) CHMBOJIUKY JUIsl COCTaBiieHUs (opmy
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

— OMpeNeNsITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX,
CTENEHb OKHUCIEHUS BJEMEHTOB B OHMHAPHBIX COEIUHEHUSX, NPUHAMIECHKHOCTD
BELIECTB K OINpeAeIEHHOMY KJlaccy COeIUHEHUH o (GopMysiaM, BUIbl XUMHUUECKON
CBSI3M (KOBAJICHTHOW U MOHHOW) B HEOPTaHUYECKUX COEIMHEHUSX;

— PACKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl BEILIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akoHa J[.M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHUH, 3aKOHAa ABOTAaIpO U €r0 CIEACTBUM, IPEACTABICHUNA O HAYYHBIX METOIAX
[IO3HAaHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYCHUS XUMUYECKUX PEAKIIUM;

— JIEMOHCTPHUPOBATh NOHUMAHHE NEPUOJMYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX IonokeHus B Ilepuonnueckon cucreme:
ONMKCHIBATh U XapakTepHu3oBaTh TabiMuHyro ¢opmy I[lepuonnyeckoit cucTeMsl
XUMUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAs MoArpymnna (A-rpynmna)» u
«mmobounas noarpynmna (b-rpymma)y», «maibie nepuoab» U «OONbIINE TEPUOIBDY,

COOTHOCUTH 0003HAYeHHUs, KOTOpble wuMerTcs B Tabmuine «llepuoanueckas



cuctemMa xumudeckux oanementoB J.M. MenneneeBay, ¢  UHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps
sqipa, 00IIIee YMCIIO0 AIEKTPOHOB U PACIPEICTICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

— OOBSCHATH CBSI3b TOJIOKEHHS dJeMeHTa B llepuogmdeckoil cucreme c
pacnpenereHueM SJEKTPOHOB TIO0 JHEPTEeTHYECKUM YPOBHSIM, MOJYPOBHSAM U
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

— KJaccu(UUUPOBATh XUMHUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, 11O
TerioBoMy Y PekTy);

— XapakTepu3oBaTh (OMHUCHIBaTh) (PUIUYECKHE M XMMHUYECKHE CBONCTBa
MIPOCTHIX M CIIOXKHBIX BEIIECTB: KHCIOPOa, BOJIOPOA, BOJbI, OOIINE XHMUIECCKUE
CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHHN M COJIEH, TE€HETUYECKYIO CBSI3b MEXIY
HUMH, TIOATBEPXKIas MPUMEpPaMU MOJEKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

— OMUCBIBATh POJIb KUCIOPOa, BOJOPOJIA U BOJBI B IPUPOAHBIX IIpolleccax, B
JKUBBIX OpraHU3Max, UX MPUMCHEHHE B PA3IMYHBIX OTPACISX MPOMBIITUICHHOCTH,
BO3MOYKHOE MCTIOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

— OOBSICHATH W MPOTHO3UPOBATH CBOWCTBA BEIISCTB B 3aBHUCHUMOCTH OT HX
COCTaBa M CTPOCHUS, BO3MOXKHOCTH TPOTEKAHHWS XMUMHUYECKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIOBUSX;

— BBIYUCIISATH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO I MOJISIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COSMHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEeMEHTa 1Mo (opMmyJie COCAMHEHHS, HaXOIUTh
pocTenITyo (opMyITy BEmecTBa 0 MacCOBBIM HJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIIEHTPAIMIO BEIIECTBA B
pacTBope, MPOBOJUTH PaCUEThI IO YPAaBHEHUSIM XUMUYCCKOHN peaKInu;

— pelIaTh pacyeTHBIC 3a/1a91 110 U3YYaeMbIM TeMaM Kypca XUMHH Pa3InIHBIX

TUIIOB U YPOBHA CJIIOKHOCTH, B TOM YHUCJIC OJIMMIINA/IHBIC, BI>I6I/Ipa$I AJICKBATHYIO



(U3NYECKYI0 MOJENb, C HCIOJIB30BAHMEM 33aKOHOB M (POPMyJ, CBSA3BIBAIOIINX
(¢uznyeCKue BEIUYUHBL;

— MPUMEHSTh OCHOBHBIE OTEPALINN MBICIUTEIBHON IEATEIHbHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IlEHNE, CUCTEMATU3AIINIO0, KIACCU(PUKALIUIO, BBISBICHUE
OPUYUHHO- CJIEJICTBEHHBIX CBSI3ed — JUIsI M3Y4YCHHUS] CBOWCTB BEUIECTB U
XUMHUYECKHUX PEeaklui, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOJIEHUE,
U3MEpPEHUE, MOJIECIUPOBAHUE, SKCIIEPUMEHT (pEajbHbI U MBICIEHHBIN) — AJIA
OCBOEHHSI YUEOHOTO COAEpKaHNUS;

— pacKpblBaTh CYIIHOCTb IIPOLIECCOB OKHCIEHUS U BOCCTaHOBJICHMUS,
COCTaBJISITh YPaBHEHHsI IPOCTHIX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUU
(MeTOI0M 3JIEKTPOHHOTO OallaHca);

— YCTaHaBIUBATh CBSA3M MEXIy pealbHO HAOJIOJaeMbIMU XUMHUYECKHUMHU
SBIICHUSIMU U TIPOIIECCAMH, MTPOUCXOSIIMMHA B MaKpO- U MHUKPOMHUPE, OOBIACHATD
IPUYUHBI MHOTOOOpa3ns BEIIECTB, COOTHOCUTh XUMUYECKHE 3HAHUSA CO 3HAHUSMU
JPYTUX YYEOHBIX MIPEIMETOB;

— coOmomate mnpaBuia 0Oe3onacHol paboTel B JIabopaTopuu  MpuU
UCIIOJIb30BaHUU XMMHUYECKOM Mocynbl M 00OpyJIoBaHMs, a Takke IpaBHiia
oOpaiieHus ¢ BEIMIECTBAMU B COOTBETCTBUU C HMHCTPYKIUSMH BBITIOJTHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJA M KHCIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C
ONPEAECICHHOW  MAacCOBOM  JIOJIEM  PacTBOPEHHOTO  BEIIECTBA, PEUICHUIO
HKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «OCHOBHbBIE KJIACChl HEOPraHMYECKHX
COCIUHCHUI;

— JIEMOHCTPUpPOBATh BIIAJICHUE OCHOBAaMHU XHWMHUYECKOW TPaMOTHOCTH,
BKJIFOYAIOLIEH YMeHHUs1 0€30IacHOro OOpalleHus C BEIeCTBaMH, MCIOIb3yeMbIMU
B MMOBCEHEBHOMN JKM3HHU, a TaK)Ke 3HAHKE MPABUJI TTOBEICHUS B IIENIAX COCPEKCHHUSI
3JI0POBbs U OKPYKAIOUIEH Cpeibl;

— y4acTBOBaTh B MPOEKTHO-UCCIIEIOBATEIbCKON JEATEIbHOCTH XUMUYECKOM

U XUMHUKO-IKOJIOTHYECKOMN HaIpaBJICHHOCTH.



9 KNIACC

K xoniy oOydenus B 9 kiacce npeIMETHbIE PE3yIbTaThl U3yUYeHUs] Y4eOHOTO
Kypca «XWMHS B OJKCIEpHUMEHTax M  3a7a4ax» JOJDKHBI  OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCS YMEHUIA:

— PpAcCKphIBaTb CMBICI OCHOBHBIX XHMMYECKHX NOHATHUN: XUMHUYECKUN
DJIEMEHT, aTOM, MOJEKYJa, WOH, KAaTHOH, AaHWOH, JJIEKTPOOTPULATEIBHOCTb,
CTENICHb OKHUCJICHUS, XMMHYECKasi peakuus, TerjoBou 3(P¢eKT peakiuu, MoJb,
MOJISIPHBIN 00BEM, pacTBOP;

—  DJEKTPOJUTHI, HEANEKTPOJIMTHI, DJIECKTPOJUTHYECKAs JIHUCCOLHALIMS,
peakuMu HMOHHOro OOMEHa, THJIPOJM3 CcoJied, oOpaTuMble M HEOOpaTUMBbIE
peakuuu, OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHUCIIUTETD,
BOCCTAHOBUTEb, OKHUCICHHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3, aUIOTPONUS,
aM(OTepHOCTh, XHWMHYECKasi CBS3b (KOBaJEHTHAasl, HWOHHAs, METaJUIMYecKas),
MEXMOJIEKYJIIPHbIE  B3aUMOJEUCTBHUS (BOAOpPOJIHAs CBA3b, CHJIbI BaH-1ep-
Baanbca), KOMIUIEKCHBIE COEIMHEHUS, KPUCTAJUIMYECKHUE PELIETKU, KOppO3us
METAJUJIOB, CIUIABBI, CKOPOCTh XUMHWYECKOW PpEAKLIHUH, KaTajlu3, XHUMHUYECKOE
paBHOBECHE, DJIEMEHTbl XMMHUYECKOW TEPMOJAMHAMUKM Kak OJHOU M3
TEOPETUYECKUX OCHOB XMMHUH; MPEAENbHO AomycTtuMas koHuentpauus (IT1K);

— WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX IIOHATHH U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BEIIECTB U UX IPEBPAILICHUM;

— UCHOJIb30BaTh XHWMHMYECKYI) CHMBOJIUKY [UIsl COCTaBiieHus (opmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— ONPENEIATh BAJIECHTHOCTb U CTEIEHb OKUCICHUsS XUMUUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA, MIPUHAJIEKHOCTD BEIIECTB K ONPEICICHHOMY
KJIACCy COEIMHEHUN 1o (opmysiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COCAMHEHUSX, 3apsii HOHA IO
XUMUYECKON (popmysie, xapakTep Cpeabl B BOAHBIX PAacTBOPAaX HEOPTaHUYECKHX

COEIMHEHUM, TUIT KPUCTAINIMUECKOMN PEIIeTKH KOHKPETHOTO BEIIECTBA;



— packpeiBath cMbIica [lepuommueckoro 3akona .M. MennpeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAHME: OMUCHIBATH M XapaKTEepU30BaTh TaOIUYHYIO
dopmy Ileprogmdeckoil CHCTEMBl XHMHYECKHX JJIEMEHTOB, OOBSICHITH CBS3b
MOJIOKEHHUS 3JieMeHTa B [leproinueckoil CHCTEME C paclpeIeIEHUEM SJIEKTPOHOB
M0 DJHEPreTHYECKUM YPOBHSAM, MOJYPOBHSIM M OpPOUTAIsIM aTOMOB IEPBBIX
YEThIPEX TEPUOOB; BBIICIATH OOIIHME 3aKOHOMEPHOCTH B W3MEHEHHUH CBOWCTB
JIEMEHTOB M MX COEAUHEHUM (KUCIOTHO-OCHOBHBIX W  OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX CBONCTB OKCHUJIOB M THUJPOKCHJIOB) B TMpeaeiax MajbixX
MIEPUOAOB U TJIABHBIX MOATPYIIIL C YYETOM CTPOEHHUS KX aTOMOB;

— pPAacKpbIBaTb CMBICI TEOPUU HIEKTPOJIUTHUYECKOM AUCCOIMALMU, 3aKOHA
'ecca m ero clencTBuii, 3aKOHa JEWCTBYIOIIMX MacC, 3aKOHOMEPHOCTEU
U3MEHEHHUSI CKOPOCTM  XUMHUYECKOM  pEaKUWH, HANpaBICHUS  CMENICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT Pa3JIMUHbBIX (haKTOPOB;

— KJIacCU(UIHUPOBATh XMMHYECKHE DJIEMEHTHI, HEOPTraHUUYECKUE BEIECTBA,
XUMUYECKUE peakinu (10 YUCIIY U COCTABY YYaCTBYIOIIMX B PEAKIMU BEUIECTB, [0
TEII0BOMY 3(P¢eKTy, MO arperaTHOMy COCTOSIHUIO pPEareHTOB, MO W3MEHEHUIO
CTETICHEH OKUCIECHUS XMMHUYECKHX JJIEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTajan3aropa);

— XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM, MOATBEPXKAasi 3TO OMHCAHUE
NpUMepaMHl  MOJICKYJIIPHBIX M HOHHBIX  yPaBHEHHM  COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

— COCTaBJSITh YPABHEHUA: AJIEKTPOJUTHUYECKONW AMCCOLMALMU KHUCIIOT,
HIETIOYENH M COJIEHM; TIOJHBIE W COKPAILCHHBIE YPaBHEHUS PEAKIMAd HOHHOTO
oOMeHa; peakIuii, MOATBEPKIAIOIINX CYIIECTBOBAHNE T€HETUYECKOMN CBSA3U MEXKTY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

— PpAacKpbIBaTh CYIIHOCTh TMPOILIECCOB THAPOJM3a COJIEM MOCPEICTBOM

COCTaBJIEHUS KPATKUX MOHHBIX U MOJIEKYJISIPHBIX YPAaBHEHHUM PEaKLU, CYyIIHOCTh



OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJACTBOM  COCTABJICHHUS
AJIEKTPOHHOTO OaiaHca dTUX PeaKInii;

— TIpeICKa3bIBaTh XapaKTep CPeAbl B BOJHBIX PACTBOPAX COJICH;

— XapaxkTepu3oBaTh (OMHUCHIBATh) (PUIUYECKHE M XHMMHYECKHE CBONCTBa
MPOCTHIX BEMIECTB (KUCIOPOMA, 030H, TpaduTt, amMmas, KpeMmHHH, a30T, ¢ocdop,
cepa, XJIOp, HATpUM, Kajuii, MAarHUM, KaJblIU{, ATFOMUHUN, KEI€30, ME/lb, INHK,
cepeOpo) U 00pa30BAHHBIX MMM CIIOKHBIX BELIECTB, B TOM YMCIIE UX BOJHBIX
pacTBOpOB (aMMHakK, XJIOPOBOJOPOJ, CEpPOBOAOPOA, okcuawl yriepona(ll, IV),
kpemuusa(1V), azora(l, 11, 11, IV, V) u ¢pocdopa(lll, V), cepri(1V, VI), cepuucras,
cepHasi, a3oTHas, (ochopHas, yrojpHas, KpPEMHHEBas KHUCIOTHI, OKCHIBI H
rugpokcuapl MetTauioB [A—ITA-rpynn, amomunus, meau(ll), nunka, xeneza(ll u
11I));

— TIOSICHITH COCTaB, OTJCIBHBIC CIIOCOOBI MOJYUCHHUS W CBOHMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIIE KHACIOTHl XJIOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI ¥ UX coiu, Tanorenuibl kpeMuusi(I1V) u dpochopa(lll u V), nepmanranar
KaJTus;

— OIHMCHIBATh POJIb BAXHEWUIIUX HW3YYaeMbIX BEIIECTB B MPHUPOTHBIX
mpolrieccax, BIMSHUE Ha JKUBBIC OPTaHU3MBI, TPUMEHEHUE B PA3IMUHBIX OTPACIIIX
DKOHOMHUKH, WCIIONB30BAaHUE JUISI CO3MaHMS COBPEMEHHBIX MaTEpHAIOB U
TEXHOJIOTUI, TPOBOJUTH PEAKIUU, TOJATBEPKIAIONINE KAYECTBEHHBIM COCTaB
pPa3TUYHBIX BEIIECTB, PACO3HABATH OMBITHBIM IyTEM COJEpIKAIINECS B BOTHBIX
pacTBOpax HOHBI: XJIOPHA-, OpoMua-, uoaua-, cyibdar-, docdar-, kapOboHat-,
CWIHMKAT-, CylnbDuT-, Ccyabdua-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCHU]I-UOHBI,
KaTUOHBI aMMOHMS, MarHus, KaJbIus, allOMUHUSA, keieza(2+) u xenesza(3+),
Menu(2+), HuHKa;

— OOBSCHATH M MPOTHO3MPOBATH CBOKMCTBA BAXKHEHUININX M3Y4acMbIX BEIIECTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHHS, IPUMCHCHHE BEIIIECTB B 3aBUCHMOCTH

OT HUX CBOMCTB, BO3MOXHOCTb MPOTEKAaHHUS XHWMHUYECKUX IIPEBPALICHUN B



pPa3IMYHBIX YCJIOBHUSIX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XHWMHYECKOU
KMHETHKHU U TePMOJIUHAMUKH;

— BBIYMCJISITh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JOJI0 XMMHYECKOTO 3JieMEHTa Mo (opMyJie COEIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JOJIIO XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHUH, MOJSIPHYIO KOHIIEHTpAIlMIO BEIIECTBA B PacTBOpE, HAXOAUTh
npocTeinyo popMyily BelecTBa 0 MacCOBBIM MIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MPOBOJAUTH PACUEThI M0 YPABHEHUSIM XMUMHUYECKUX PEAKIUN C yUETOM HEIOCTaTKa
OJIHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTa, 3HAUYECHMS TEIJIOBOTO
addexTa peakiuu, onpeaesIsiTh COCTaB CMECEH;

— penaTh pacyeTHhIE 33/1a4M M0 U3y4aeMbIM TEMaM Kypca XUMUU PA3TUIHBIX
TUTIOB U YPOBHS CIIOKHOCTH, B TOM YHCJI€ OJIMMIIUAIHBIE, BHIOMpas aJIeKBaTHYIO
(U3MYECKYI0 MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB M (POPMYJI, CBSI3bIBAIOIIMX
(dbu3nyecKre BeTNYUHBI;

— cobmomath mpaBuiia Oe3omacHOM paboThl B JlabopaTtopuu  Mpu
WCIIOJB30BaHUM XHUMHYECKOM TMOCYyJbl M OOOpyJOBaHHUSA, a TaKXKe IMpaBuia
oOpamieHusi ¢ BEHIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMH BBITTOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
razoo0pa3HbIX BEHIECTB (aMMHuaka M YIJIEKUCJIOr0 Ta3a) MW PEIICHUIO
OKCIIEPUMEHTAJILHBIX 3aJad4 [0 TeMaM Kypca, TMpeACTaBIsTh Pe3yJIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IpadUKOB, TAOJIUI] U BBISIBISTH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

— MPUMEHSATHh OCHOBHBIEC OIEPAIlMU MBICIIUTEIBLHON ACATENHHOCTU (aHATU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMAaTHU3allUl0, BBIABICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YUYEHUU CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIUM,
BJIQJIETh €CTECTBEHHO- HAYYHBIMU METOJIaMH MTO3HaHUS (HaOJI0ICHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

— TpUMEHATh TpaBWwiIa Oe30MacHOro oOpalleHus C  BEIISCTBAMH,

HUCIIOJIb3YEMBIMHU B HOBC@)IHCBHOfI JKW3HHU, IIpaBHJIa IOBCACHUA B MLCIAX



cOepeKeHHsI 3/I0pOBbsl M OKpPY)KAIOLIEH MPUPOTHOW Cpeibl, MOHUMATh Bpe.
(omacHOCTb) BO3ICWCTBUS Ha JKHUBbIE OPraHU3Mbl OIPEACICHHBIX BEIIECTB,
MOSICHATh HA TIPUMEpPAxX CIOCOOBI YMEHBIICHUS M MPEAOTBPANICHHUS UX BPEIHOTO
BO3/CUCTBUS, 3HAYCHHE KUPOB, OCITKOB, YTIICBOJOB /Ul OPraHN3Ma YeJI0BEKa;

— UCTOJB30BaTh MOJMyUYEHHBIE MpeICTaBIeHHs O chepax MmpodeccrnoHalIbHOMI
JeSITETLHOCTH, CBS3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJIOTHSIMU, KAaK OCHOBY
i poeCCHOHATILHOW OpPUEHTAllMM M Ui OCO3HAHHOTO BbIOOpa XHMHUHU Kak
NpopUILHOTO TpeAMEeTa IMPH MPOJODKECHHH OOY4YeHHS Ha YpPOBHE CPEIHETrO
oO1ero oOpa3oBaHus;

— y4acTBOBATh B MPOEKTHO-MCCIIEIOBATEIBCKON NEATEIBHOCTH XUMHUYECKON

1 XMMHUKO-3KOJIOTHUECKOM HaITpaBJICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

JJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3iesioB U TeM KosunuecTBo OcHoBHOE OcHOBHBIE BHbI (ungposbie)
e NPOrpamMMbl 4acoB coJep:KaHue AeSITeIbHOCTH o0pa3oBaTe/bHbIE
pecypchl
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
Brimosnnenue
TBOPYECKUX
3aJIaHNM,
PaCKpBIBAOILINX
XUMHS — BaKHASI pOJIb XUMUU B
o0racTb MIPUPOJIE U KU3HU
€CTECTBO3HAHUS U YEJI0BEKa, €€ CBA3b C
MPaKTUYECKOU JIPYTUMHU HAyKaMH.
NEATEIIbHOCTH [IpoBenenue
XuMmus — BakHast 00J71acTh yenoseka. [IpaBuna SKCHEPUMEHTA: — Pol resh-lkru
1.1 €CTECTBO3HAHUS U MPAKTHYECKOU 2 0€e30MmacHOTo N3yuenue u Hxnacc
JEeSATEIbHOCTH YETIOBEKA oOparteHus ¢ ONHUCcaHue
BEILIECTBAMH U (buznuecKkux

1ab0paToOpHBIM
00opy/10BaHUEM.
YucTtsle BemecTsa u
cMecH

CBOICTB 00pa3ioB
HEOPTaHUYECKUX
BemiecTB. — [IpaBuina
paboTHI B
naboparopuu u
npuémsbl 00palieHus
¢ 1abopaTOPHBIM
o0opymoBaHUEM. —
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Pa3nenenne cmeceit

1.2

BemectBa n XUMHYECKHE pcakuuu

ATOMBI, MOJIEKYJIBI,
XHUMHYECKHE
3JIEMCHTEL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHUS.
XumMuueckas
dbopmyna.
OTHOCHTENILHAS
aTOMHas Macca.
OTHOCHTEIBHAS
MOJIEKYJIIpHAS
macca. MaccoBas
JIOJISI XUMHUYECKOTO
DJICMEHTA B
COE€IUHEHMU.
KommuectBo
BEIIIECTBA.
Momnspnas macca.
Pacuets! 1o
dhopmynam
XHUMHYSCKHX
COCIUHEHMH.
MounstipHas macca
CMECH BEIIIECTB.
MonbHag nons
XHMHYECKOTO
9JIEMCHTA B

Brrssiienne
pa3Iu4Yui MeXIy
(bu3HUecKUMU U
XUMUYCCKUMU
SIBIICHUSIMU.
Pacrnio3naBanue
(bU3UIECKUX U
XHUMHYSCKHX
SIBJICHHI
Ornpenenenue
MIPU3HAKOB
XAMUYCCKHUX
peakuui, ycaoBui
UX IPOTEKaHUSI.
PaccranoBka

K03 (HULIMEHTOB B
cXeMaxX XMMHYECKUX
peakuuii.
[IpoBenenue
BBEIUMCIIEHHH 110
dbopmynam u
YpaBHEHUSM
XUMUYECKHUX
peaKLuii.
IIposencHue
SKCIEPUMEHTA —
Onucanue
(dbuzmyecKux
CBOMCTB 00pa3IoB

P3LL resh-lk.ru
Axnacc
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COCIMHCHUH.
Xumuyeckas
peakuus u ee
MIPU3HAKU. Y CIIOBUS
MIPOTEKAHUS
XUMUYECKUX
peakuuii. Tumsl
XUMUYECKUX
peakuuii. PacueTst
0 XUMHYECKUM
YPaBHEHUSIM

HEOPraHUYECKUX
BEILECTB — METAJIIOB
Y HEMETAJUIOB. —
HaOmronenune
(bU3UIECKUX 1
XUMHUYECKUX
SIBJICHUH. —
Hab6monenue u
OTHMCaHue
MIPU3HAKOB
MIPOTEKAHUS
XUMHUYECKHUX
peakiuil pa3HbIX
TUNOB. Perenue
pacYETHBIX 3a7a4 110
dbopmynam u
ypaBHEHUSM
XUMUYECKUX
peakuuin
Pa3IMYHOTO YPOBHS
CJIO’)KHOCTH, B TOM
yucIie

OJIMMITHATHBIX
Hroro
Paspnen 2. Bo3ayx. IlonsiTue o razax. Kucaopoa. Oxcuabl
IIpencraBnenus o IIpoBenenue P3LW resh-lk.ru
Bosnyx. IlonsaTue o razax. Kucinopon. razax. Bosayx. JKCIEPUMEHTA — Aknacc

2.1
OKCcUIbI

3akoH ABorazpo.
OTtHOcHUTENLHAS

O3HaKOMIJICHHE C
o0pasiamMu OKCHJIOB
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IUIOTHOCTH I'a30B.
Onpenenenue
OTHOCHUTEIIbHOU
MOJIEKYJIIPHOU
Macchl
ra3zoo0pazHoro
BEIIECTBA I10
HM3BECTHOM
OTHOCHUTEJIBHOU
IUIOTHOCTH.
OO0BEMHEBIE
OTHOILIEHHUS I'a30B
MPU XUMHUYECKUX
peakiusx.
Kucnopona. O3om.

Y ONIUCAHUE UX
CBOMCTB. —
[Tonyuenue,
cobupanue
KHUCJIOpO/a,
H3Yy4YEHHUE ero
cBOMCTB Pemienne
PacYETHBIX 3a4a4 110
ypaBHEHUSAM
XUMHYECKUX
peakuuii u
TEPMOXUMHYECKUM
YPaBHEHUSAM
Pa3IMYHOTO YPOBHS
CJIO)KHOCTH, B TOM

Tennooii 3 dext YUCIIe

XUMHUYECKON OJINMITHATHBIX

peakuuu
[IpoBenenue PoW resh-lk.ru
DKCIIEPUMEHTA — Arnacc
[Tonydyenue u

Bognopon. CoiictBa  coOupanue

BOJIOpOJA. BOJOpOAA. —

[Tonyuenue u Bzaumopeicreue

2.2 Bognopon. Ilonatue o kucinorax u coysax
IIPUMEHEHNE KHUCJIOT C METaJJIaMu

Bogopoza Ilousarue
0 KUCJIOTax U COJISAX

Pemrenue pacu€THbix
3a/1a4 1o
YpaBHEHUSAM
XUMHYECKHX
peakuuii, B TOM
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qHuCJIIC

TEPMOXUMHYECKUM

Bogma. Boaa kak P3LW resh-lk.ru
pacTBOPUTEIIb. Aknacc
PactBopsI. IIpoBencHue
Haceriennsie u SKCIEPUMEHTA —
HEHACBIIICHHbIE [IpuroroBnenue
pacTBOPBL. pacTBOpPOB C
PactBopuMocTh onpeaciEHHON
BEIIECTB B BOJIE. MacCOBOH J0oyIeH
CrniocoOsl pacTBOPEHHOTO
BBIPAKECHUS BelecTsa. Pemenne

53 Bopa. PactBopsl. [lonsitue 06 KOHILIEHTpAaLUU 3a7a4 C

' OCHOBaHHSIX pacTBOpPOB: HCMOJIb30BAHUEM
MaccoBas J0JIs MOHATUNA «MaccoBast
PacTBOPEHHOTO JI0JIs BEIlleCTBA B
BEILIECTBA, pacTBope»;
MOJIsIpHast «MOJIIpHas
KOHIICHTpaLU4. KOHIIEHTpAaLUs», C
XUMHUYECKUE HCTIOJB30BAHUEM
CBOMCTBA BOJILI. KPUBBIX
[Tonstue 06 pacTBOPUMOCTH
OCHOBaHUSX.
HNuaukaropel
Knaccnpuxanus Cocrasnenne P3LW resh-lk.ru
HEOPTraHUYECKUX (hopMyI1 OKCUIOB, Aknacc
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX . .
24 . COCINHEHHNMU. KHUCJIOT, OCHOBaHUM,
COEIMHEHU I .

OKcHUIEL. coyell U ux

I'mppoxcuns!.

Ha3BaHUU IO
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KucnoTsrl.
OcHoBaHUs
pacTBOPHUMBIC
(ménoun) n
HEPacCTBOPHUMBIE.
AwmdorepHbie
OKCUJIBI U
ruapokcuasl. Comnu.
duznyeckue u
0011111e XUMUYECKHE
CBOMCTBaA
TePEYHCIICHHBIX
KJaCCOB
HEOPraHUYECKUX
COCIUHCHHI, NX
o01e CriocoOnl
TOJTyYEHU S,
MIPUMEHEHUE.
I'eneTnueckas cBI3b
MEXy Kiaccamu
HEOPraHUYECKUX
COEeIMHEHUI

MEXKIYHAPOIHOM
HOMEHKJIATypeE.
CocraBnenne
MOJIEKYJIIPHBIX
YpaBHEHUH peaKkiui,
WJUTIOCTPUPYIOIINX
XAMUYCCKHE
CBOMCTBA U CIIOCOOBI
TOJTyYEHUs BEILIECTB
M3YYEHHBIX
KJIACCOB/TPYIIIL, a
TaKxKe
MOJITBEPKIAFOIITUX
TE€HETUYECKYIO CBS3b
MEXy HUMH.
[IpoBenenue
SKCTIIEPUMEHTA —
Ornpenenenne
pacTBOPOB KUCIOT U
1ea04e ¢
IIOMOIIILIO
WHJIUKaTOPOB. —
Bsanmoneiicteue
KHCJIOT C
MeTaJIJIaMH,
peakuuii
HEUTpAIU3aLIH.
Peakmus
HEUTpaIu3aluu. —
BiaumoneiictBue




pacTBOpa CepHOM
KHCJIOTBI C OKCHJIOM
menu (I). —
[Tonyuenue
HEPaCTBOPUMBIX
OCHOBaHUM U
M3yUYEHUE UX
CBOMCTB. —
BrITecHeHHE OHOTO
MeTaJuia IPyTruM U3
pacTBopa Coju. —
BzaumoneilictBue
TUIPOKCHUJIA IIMHKA C
pacTBOpamMu KHUCIOT
H IeJIoueil. —
Pemenne
AKCTIEPUMEHTAIbHBIX
3aJ1a4 110 TeME
«OCHOBHBIE KIIACCHI
HEOPraHUYECKUX
COCTUHECHUID.
Pemrenue pacu€THbix
3aja4 1o
YpaBHEHUSM
XAMUYECKHX
peakIuil pa3HbIX
TUIIOB U YPOBHEMN
CIIOKHOCTH, B TOM
JHCIIC
OJIMMIINATHBIX




Hroro

Paznen 3. llepuoagnueckuii 3axkoH u [lepuoguyeckas cucrema xumuueckux 3jaemenToB /. U. MenaeneeBa.

3.1

[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMma XMMUYECKUX
anemenToB J[.1. Menaeneera.
Crtpoenue atoma

[Tepuonnueckuii
3aKOH XUMHYECKUX
anemenToB JI.H.
MenneneeBa n
CTPOEHHUE aToMa.
CocraB aTOMHBIX
snep. CtpoeHue
3JIEKTPOHHBIX
000JI0YEK aTOMOB
nepBbix 20
XUMHUYECKUX
3JIEMEHTOB
[Tepuonnueckon
CUCTEMBI
XUMUYECKUX
anemenTtoB J[.1.
Menneneena.
3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
aTOMOB pajuyca
aTOMOB
XUMHUYECKUX
3JIEMEHTOB,
METaJUTHYECKUX U
HEMETAJUTMYECKUX
CBOMCTB IO
rpyImmaM u

MoaenupoBanue
CTpPOEHHE aToMa,
JHEPreTUYECKUX
YPOBHEH U
MOAYPOBHEMN ITPU
IIOMOILIY PUCYHKOB,
AEKTPOHHBIX
KOH(uUrypauuii u
AEKTPOHHO-
rpadu4IecKux
bopmy.
OO0BbsicHeHHE 001X
3aKOHOMEPHOCTEN B
N3MEHEHUHU CBOMCTB
XUMHYECKHX
3JIEMEHTOB.
[IpornosupoBanue u
XapaKTepUCTHKA
CBOMCTB
XUMHYECKHX
JJIEMEHTOB M UX
COCIMHEHUH Ha
OCHOBaHUU
3aKOHOMEPHOCTEN
[Tepuonuueckoi
CHUCTEMBI
XMMHYECKHUX

P3LL resh-lk.ru
Axnacc
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MIEPUOJIAM.
N3menenune
KHUCJIOTHO-
OCHOBHBIX CBOMCTB
COCTUHEHUN
XUMUYECKUX
3JIEMEHTOB B
MepUoJIax u
rpyInax.
XapakTepucTrka
XUMHUYECKOTO
3JI€MEHTA 10 €ro
MOJIOKEHHUIO B
[Tepuonnueckon
cucreme J[.1.
Menneneena

DJICMCHTOB.
Bremonnenue
SKCIIEPUMEHTA —
O3HaKoOMJICHHE C
obpasmamu
MCTAJIJIOB H
HEMETAJLJIOB.
NuauBunyanbHbIe
WJTU TPYTIIIOBBIC
MIPOEKTHI 110 TEME
«ITepnognueckuit
3aKOH U
Ilepuonuueckas
cHcTeMa
XUMHYECKHUX
anemenTtoB J[.1.
Menneneena.
Crtpoenue aTomay

3.2

Xummnueckas cBg3b. OKHUCIUTEILHO-
BOCCTAaHOBUTCIIbHBIC PCAKITUN

XuMHUEecKas CBS3b,
€€ BUBI.
MexaHu3Mbl
oOpazoBaHms
KOBAJIEHTHOU U
HWOHHOU CBSI3H.
DNEeKTPOHHBIE U
CTPYKTYpHBIE
(opMyJIBI BEIIECTB.
Katunons! n
AQHUOHBI.
Kpucrannmueckue n

MogenupoBanue
CTPOEHHUSI MOJIEKYJI
TIPY TTOMOIIA
PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX U
CTPYKTYPHBIX
bopmy.
PaccranoBka
KOX(PHUIMEHTOB B
cxemax
OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX

P3LL resh-lk.ru
Axknacc
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amopQHbIe
BelllecTBa. TUIIEI
KPUCTAJUTMYECKHUX
pEUIETOK.
OxucCIuTEIIHHO-
BOCCTaHOBUTCIILHBIC
peakiuu

peaKuuii METOOM
3JEKTPOHHOTO
OanaHca.
[IpoBenenue
JKCIEPUMEHTA —
OnbITHI,
WUTIOCTPUPYIOLIUE
OKHCIIMTEIBHO-
BOCCTAHOBUTEIIbHbBIC
peakuuu. Pemenue
pacy€THBIX 3aJ1a4 MO
dbopmynam u
YPaBHEHUSAM
XUMHUYECKHUX
peakui pa3HbIX
TUIIOB U YPOBHEU
CJI0’KHOCTH, B TOM
qucie
OJINMITHA/THBIX

Hroro

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34




9 KUIIACC

JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM KosunuecTBo OcHoBHOe OcHOBHBIE BUbI (ungposbie)
e NPOrpamMMbl 4acoB coJep:KaHue AeATeTbHOCTH o0pa3oBaTe/bHbIE
pecypchl
Pa3znen 1. BemecTBo 1 XUuMH4YecKasi peakius
[ToBTOpEHME N PaLW resh-lk.ru
yriyOJIeHe 3HAaHHIA Aknacc
OCHOBHBIX Pa3/IeoB
Kypca 8 kiacca. Pewmenue
[lepuonnueckuit KaueCTBEHHBIX 3a]1a4
3aKOH U U pacu€THBIX 3a7a4
[Tepuonunueckas 10 YPaBHEHUSIM
cucrema XUMHUYECKHUX
XUMHAYECKUX peaKkuui.
. anemenToB JI.1. NunuBuyansHbIe
[ToBTOpEeHUEe U yrioyOieHne 3HaHUH O
1.1 2 Menneneesa. WJIU TPYTIIIOBBIE
BEILECTBE

CrpoeHue BemecTBa.  MPOEKTHI:
XUMHUYECKas CBA3b. ITepuoanueckui
MexMouekysaHbIe 3akoH J[.1.
B3aUMOJICUCTBHS. Meunneneesa u
Tumnbl pa3BuTHE
KPUCTAJUTHYECKUX COBPEMEHHOM
pemérok. OCHOBHbIE =~ (U3HUKH U XUMHH
KJIaCChI
HEOPraHUYECKHUX
COEMHEHUI

1.2 OCHOBHBIE 3aKOHOMEPHOCTH 3 DJIEeMEHTHI OO0BsicHeHue u P3LWL resh-lk.ru
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IMPOTCKAHUSA XUMHUYCCKUX peaKI_[I/Iﬁ

XUMHYECKOM
TEPMOJIMHAMUKH.
3akoH I'ecca.
CkopocThb
XHUMHYECKOM
peakuuu. GaxkTopsl,
BIIMSIIONINE Ha
CKOPOCTH
XUMHYECKOH
peakuuu. [Tonstue o
XHUMHYECKOM
PaBHOBECHH,
npuHiun Jle
[IIarense.
OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbLHBIE
peakiuu

MIPOTHO3UPOBAHUE
3aBUCUMOCTH
CKOpPOCTHU
XAMHYECKOU
peaKkuuu ot
Pa3IUYHBIX
(hakTopoB.
IIporuozupoBanue
BO3MOXKHOCTH
MPOTEKAHUS
XUMHYECKHUX
peakuuii B
Pa3IMYHBIX
YCIIOBHSIX.
CocraBieHue
YpaBHEHUU
OKHUCJIUTEILHO-
BOCCTAHOBUTEJIbHBIX
peakuuii ¢
HCIOIb30BaHUEM
MeToaa
AIEKTPOHHOTO
OanaHca.
[Iposenenune
AKCIIEpUMEHTA —
N3yuenne
3aBUCHMOCTH
CKOpOCTH
XUMHYECKOM
peaKkiuu OT

Axknacc




Pa3JIMYHBIX
(hakTOpoB. —
Pemenue
AKCIEPUMEHTAIIbHBIX
3a/1a4 110 TeMe
«OKucIUTENBHHO-
BOCCTAHOBUTEJIbHBIC
peakuun». Pemenue
pacu€THBIX 3a1a4
Pa3JIMYHOr0 YPOBHS
CJI0’KHOCTH, B TOM
qyucIe
OJIMMIUAJHBIX, 110
Teme «OCHOBHBIE

3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKHAX
peakuuin»
DNEKTPONUTHYECKAs CocraBieHue
Jucconuranys. YpaBHEHUH
XnuMudyeckue JYCCOIMaIluU
peaKkuuu B KHCIOT, IIEIoUei 1
pacTBoOpax. COJIEH, MTOJTHBIX U P3LL resh-lk.ru
13 DNEeKTPONUTHYECKAs AUCCOLIUALIMSL. CuibHEIE U ca0bie COKpaIIEHHBIX Aknacc
' XUMHUYECKUE PEaKLUU B pacTBOpax AIEKTPOJIUTHI. MOHHBIX ypaBHEHUI
CrencHb peakiuii HOHHOTO
JIHCCOIHAIUH, oOMeHa, KpaTKuX
KOHCTaHTa VWOHHBIX YPaBHEHHI
JTMCCOITHAITHH. peaKkuii ruIpoIn3a
HonHoe coneit. [IpoBenenue
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MMPOU3BCACHUC BOIBI.

Bonopoansrit
MOKAa3aTellb.
Peaknyy noHHOTO
obmena. ['maponus
coleit

AKCIIEPUMEHTA —
Peaknuu noHHOTO
obMeHa. —
Pacno3naBanue
pPacTBOPOB COJIEH C
IIOMOIIBIO
WHJAKAToOpa. —
Pacno3naBanue
HEOPTraHUYECKUX
BCILIECTB C IIOMOIIBIO
Ka4yeCTBEHHBIX
peaKIrii Ha HOHBIL. —
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aj11a4 110 TeME.
Pemenune
KauyeCTBEHHLIX 3a/1a4
U pacy€THBIX 3a1a4
pa3IMYHBIX TUIIOB U
YPOBHEMU CIIOKHOCTH,
B TOM YHCIIC
OJIMMITHAJIHBIX, 110
TeME
«DNEKTPOTUTHYECKAS
JTMCCOITHAITHS.
XuMHu4decKkne
peakuuu B
pacTBopax»

HToro




Pa3gen 2. HeMeTa/JIBI M UX COCAUHEHUSA

[IpoBenenue
IKCIIEPUMEHTA —
O3HaKoOMJICHHE C
obpasiamu
MPUPOIHBIX
XJIOPUJIOB
(rajmoreHu10B). —
W3ydenue cBOiCTB

P3LL resh-lk.ru
Axknacc

Oo6ras COJIIHOU KHUCJIOTBL. —
XapaKkTepUCTUKA KadgecTBeHHEIC
1 OO01mas XxapakTepruCcTHKa XUMUISCKUX HEMETAJIJIOB. peaKkuuu Ha XJIOpHa-,
' aneMeHTOB VIIA-rpynmsl. ["anorenst l"anorenst. Xmop u OpoMUI- U HOTU/I-
€ro BaJKHEHIIne noHsl. — [lomyuenue
COE€IUHEHMUS COJITHOM KHCJIOTEI,
u3ydyeHue eé
CcBOMCTB. Pemienue
KauyeCTBEHHBIX 3a7a4
U pacu€THBIX 3a7a4
BBICOKOT'O YPOBHS
CIIOKHOCTH U
OJUMIINAIHEIX, IO
TeMe «I aIoreHbI
OOmas [TpoBeneHme P3LW resh-lk.ru
XapakTepHUCTUKa AKCIIEPUMEHTA — Aknacc
OO6mrast XxapaKTepUCTUKA XUMUUIECKHIX
. XUMHYECKHX Nzyuenue
2.2 anemeHToB VIA-rpynmel. Cepa u e€

COEIUHEHHNS

yeMeHTOB VIA-
rpynnel. Cepa u e
Ba)KHEUIIINE

XUMHUYECKUX CBOMCTB
pasz0aBiieHHON
CEpHOM KUCJIOTBL. —
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COCAMHCHUA

IIpoBenenue
KaueCTBEHHBIX
peakuuii Ha
cynbdua-, CynbhuT-
U CyJb(aT-uOHBI
Pemenue
KaueCTBEHHBIX 3a]1a4
Y pacy€THBIX 3aJ1a4
Pa3IMYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM YHCJIE
OJIMMITUAHBIX 110
teme «Cepa u eé
COETMHEHUS»
NunuBuyansHbIe
WJTU TPYTITIOBBIE
MIPOEKTHI 110 TEME
«Cepa u ee
COETMHEHUS»

23

OO0mas XxapaKTeprUCTUKA XUMUIECKUX
aneMeHToB VA-rpynisl. A3o0t, pochop
U UX COCJIMHEHHS

OGmmas
XapaKTEePUCTUKA
sneMeHToB VA-
rpynnsl. A30T U €ro
BaKHEUIIHE
COEIMHEHUSI.
®ocdop u ero
COEIMHEHUS

P3LL resh-lk.ru

OKCIIEpUMEHTA — Arnacc

[IpoBenenue

N3yuenne
XUMHUYECKUX CBOMCTB
coJiell aMMOHMUS. —
KauecTBeHHas
peakius Ha MOH
aMMoHHUs U pocdar-
noH. — [lonyuenne
aMMHaKa U U3y4eHue
€ro CBOMCTB. —
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2.4

OO61as xapakTepucTUKa XUMUYECKUX
anemeHToB [VA-rpynmnsl. Yriaepoa u
KPEMHH, UX COCIUHEHUS

OOmas
XapakTepHUCTUKA
anemeHToB IVA-
TpYIIBL. YTIEpOoa U
€ro BayXKHEHIIHe
COE€IUHECHMUS.
Kpewmnuii u ero
BayKHeEHIIIE
COE€IUHEHMUS

N3yuenue cBoricTB
a30THOM KUCJIOTBHI.
Pemenue
KaueCTBEHHBIX 33]1a4
Y pacu€THBIX 3a7a4
BBICOKOI'O YPOBHS
CJIOHOCTHU U
OJIMMITUAIHBIX TI0
TeMe «A30T ero
COEJIUHEHUS»
NHauBunyanbHble
WJIU TPYTIIOBBIE
IIPOEKTHI 110 TEME
«A3oT, pocdop u ux
COEJIMHEHUS»

IIpoBencHue
HKCIIEPUMEHTA —
AncopOumst
pPacTBOPEHHBIX
BEIIIECTB
aKTUBHPOBAHHBIM
yriem. — [lonmydyenue,
cobupanue,
pacrno3HaBaHHE U
M3YYEeHHE CBOICTB
YTIEKUCIIOro ras3a. —
B3aumuble
MIpEeBpaLCHUS
KapOOHATOB H
rUAPOKapOOHATOB. —

P3LL resh-lk.ru
Axnacc
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KauecTBeHHnnie
peakuuu Ha
KapOoOHaT- U
CHJIMKAT-UOHBI. —
[Tonydenue oxcuaa
yriepona(IV) u
W3yYECHUE Ero
CBOMCTB. — PemieHue
AKCIIEPUMEHTAIIbHBIX
3aJ1a49 110 TeMe
«Baxwneimne
HEMETAaJIJIBI ¥ UX
COCTUHECHMSY.
Pemienue
KaueCTBEHHBIX 3a/1a4
W pACYETHBIX 3a7a4
Pa3IUYHBIX TUIIOB U
YPOBHEMW CIIOAKHOCTH,
B TOM YHCIIE
OJIMMITHATHBIX, 10
TeMe «YTiepoa u
KPEMHHI U UX

COEIMHEHU S
Hroro 13
Pa3gen 3. MeTaJlJIbI M BX COETUHEHUS
Obast IIposenenne P3LU resh-lk.ru
. XapaKTEPUCTUKA SKCIIEPUMEHTA — AKknacc
3.1 OO011ue cBolicTBA METAILIIOB 2 p p p . —_—
XUMHYECKAX BzaumoneiictBue
DJIEMEHTOB — METAaJJIOB C BOJOH, C
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3.2

Bakneiimme MeTajuibl U1 UX
COeIUHEHUS

METAaJLJIOB Ha
OCHOBAHMH HX
MOJIO)KEHUS B
[Tepuoanueckoit
CHCTEME
XUMHYECKUX
anemenTtoB J[.W.
Menaenaeena u
CTPOCHUS aTOMOB.
OO61111e XUMUYECKHUE
CBOIiCTBa METAJIOB
Koppo3sus meramios.
CIi1aBbl METAJIOB.
OO01mue crmocoobl
TOJTy9ICHUS
METAJIJIOB.
DIIEeKTPOIN3

Mertannsl A-rpymni.
[llenounble METaJIIBI
1 UX Ba)KHEHUIIINE
COEIMHEHHUS.
[llenouno3eMenbHBIS
METaJlIbl, MAaTHUH U
HUX BaKHEHIIINE
COCIMHCHMUSI.
AoOMUHUH U €T0
BaKHEHIIIe
COCIMHCHMUS.
Merannel b-rpymnm.
Mens u cepebpo u

pacTBOpaMHu COJIEH U
KucioT. Pemenne
KauyeCTBEHHBIX 3a71a4
Y pacy€THBIX 3a]1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM YHCIIC
OJUMIINAIHBIX, I10
Teme «OO0mme
CBOMCTBA METAILIIOB.
NHauBunyanbHble
WJIU TPYTIIOBBIE
MPOEKTHI 110 TEME
«CBOMCTBa METAIIJIOB
Y UX TIPUMCHEHHUEY

IIpoBencHue
HKCIIEPUMEHTA —
OkpaivBaHue
TUTAMEHH COJISIMHU
METaJJIOB. —
BzanmoneiictBue
THJIPOKCHJIOB HATPUS
U KaJbIHs C OKCUIOM
yraepona (IV) u
KHCIIOTaMHU. —
Uccnenosanue
CBOMCTB KapOOHATOB
Y THPOKapOOHATOB

P3LL resh-lk.ru
Axknacc
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UX Ba)KHEHIIIME
coenuHenus. [{luHk u
ero BayXKHEHIIne
COCIUHCHHS.
Kenes3o u ero
BayKHEHIIIE
COEIUHEHUS

KaJIpIIKs, XKECTKOM
BOJBI. —
Uccnenosanue
aM(pOTEPHBIX
CBOMCTB
TUPOKCUJIOB
aJIOMUHUS U IUHKA.
— N3yuenue
MPOLECCOB

MOy YEHUS
TUJPOKCHU]IOB
J)Kenes3a, ux
XUMHYECKHUX
CBOMCTB. —
JKEcTKOCTh BOJBI 1
METOMEBI €€
yCTpaHEHUSsI. —
Pemenune
AKCIIEPUMEHTAIIbHBIX
3aJ7a4 10 TeMe
«Baxnenmmue
METaJUTBl U UX
COCIMHEHUAY. —
KaugecTBeHHEIC
peaKIy Ha UOHBI
MarHus, KaJbIys,
AJTFOMUHUS, IIMHKA,
)kenesa(2+),
)kenesa(3+),
Meau(2+),




cepebpa(+1).
Pemenne
KauyeCTBEHHBIX 3a71a4
Y pacy€THBIX 3a]1a4
Pa3JIMYHBIX TUIIOB U
YPOBHEMU CIIOAKHOCTH,
B TOM YHCIIC
OJUMIINAIHBIX, I10
TeMe «MeTaluisl U UX
COCIMHCHUS
NHauBunyanbHble
WJIU TPYTIIOBBIE
MPOEKTHI 110 TEME
«Baxneimmue
METaJIbl U UX

COEIMHEHU S
Htoro
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
BemecTBa 1 MaTepuansl B )KU3HU PSW resh-lk.ru
4.1 yenoBeka. OCHOBBI DKOJIOTHYECKOH Arnacc
IPaMOTHOCTH
HToro
Pa3pea 5. O0o01menne 3Hanuii
IToBTOpEeHUE U Brimonnenne _
[ToBTOpeHue u 0600IIEHNE 3HAHUIM p . POl resh-lk.ru
00o0011eHne 3HaHUH, =~ DKCIIepUMEHTa — AKnace
5.1 OCHOBHBIX Pa3fesioB KypcoB 8—9 e
MOJTYYEHHBIX TIPH Pemrenne

KJ1aCcCoOB

U3Y4YEHHHU Kypca

SKCIICPUMCHTAJIBHBIX
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XuMnuu 89 Kiaccos

3a/1a4 110 TeMe
«MeTamisl,
HEMETAJIJIbI U UX
COCIUHEHUS»
Pemenne
Ka4eCTBEHHBIX 3a]1a4
Y pacy€THBIX 3a1a4
Pa3JINYHBIX TUIIOB U
YPOBHEM CII0KHOCTH,
B TOM 4HCJIE
OJINMITUAJHBIX, 1O
U3Y4YECHHBIM TEMaM

Hroro

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

HpaKTI/IK}IM. Ponb xuMuu B )XKHU3HU YeJIOBEKa

[IpaxkTukym. Hucteie BemecTBa U CMECH

[IpakTukym. BeITIOTHEHHE TBOPUECKUX 3aJaHUI

110 TeMe «ATOMBI U MOJICKYJIBD?

HpaKTI/IKYM. Brimonnenue TBOPYCCKUX SaﬂaHI/Iﬁ

o TeMe « XUMHUUYECKHE JIIEMEHTHD)

[IpakTukym. Pemenue 3agad no teme
«Xumnueckas popmyna. BaneHTHOCTS aTOMOB
XUMUYECKUX DIIEMEHTOB)

[IpakTuKyM. ATOMBI, MOJIEKYJIbI, XUMUYECKHE
3JIeMeHTHI. BeliecTBa MOJIEKYISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. XUMUYecKast

dbopmyna

[IpakTrkym. Pac4€rbl 10 XUMHYECKUM
dhopmynam
[IpaxkTukyMm.YpaBHEHUSA XUMUYECKUX PEAKIUN

10

[IpakTukym. Pacu€rsl o ypaBHEHHUAM
XUMHYECKUX PEaKIui

IIpaxTukym. Pacu€rsl 10 ypaBHEHUAM
XUMHYECKUX PEAKIUI

11

[IpakTukywm. IIpeacraBnenue o razax. Bozmyx




KaK cMech ra3oB. 3akoH ABoraapo. O0bEMHBIE
OTHOIICHUS T'a30B IIPH XUMHUYECKUX PEAKLIUs

[Tpaktukym. TermoBoi 3pPexT XuMuIecKux

12 . 1
peakuuit

13 IIpakTukym. Pemenue 3an1a4 no ypaBHEHUAX |
XMMHYECKHUX PEaKIH

14 [IpaxkTukym. Bogopon u ero cBoicTBa 1
[IpakTukym. Pemenne pacu€rHsIX 3aaa4 1o

15 YPaBHEHUAM XUMHUYECKUX PEAKLUM C y4acTHEM 1
BOZOpOJA

16 [IpakTukym. Pemenne pacu€rHsIX 3aaa4 1o 1
YPaBHEHUSIM XMMHUYECKUX pEaKLUn

17 [IpakTukym. Pemenue pacu€THeIx 3a1a4 ¢ 1
HCIOJIb30BAaHUEM T'a30BbIX 3aKOHOB

18 [Ipaxtukym no teme «Bozna u e€ cBorcTBa. |
OcHoBaHus»
IIpakTukym. Pemenue 3anau ¢ HCIOIB30BaHUEM

19 MOHATHUSA «MacCOBast J0JIs1 paCTBOPEHHOTO 1
BELIECTBA»

20 [IpakTukym no teme «OKCHUIBI» 1

21 IIpakTukym no teme « OCHOBaHMS» 1

22 [IpakTukym no teme «Kucaorsn» 1

23 [Ipaktukym no teme «Conm» 1
IIpakTukym no teme «I'eHeTndeckas cBs3b

24 MEXIy KJIacCaMu HEOPraHUYECKUX 1
COCIMHECHU I

)5 [Ipaktukym. Pemenue 3agad mo hopmynam u 1

YPaBHEHUSIM XUMHUYECKHUX PEaKIIHii




[Tepuonnueckuii 3aKOH XUMUYECKHX 3JIEMEHTOB

26 1
J.. MenneneeBa u CTpOEHUE aTOMa

7 [Ipaktuxym. CoctaB aToMHbIX sifiep. CTpoeHue |
ANEKTPOHHBIX 000JI0YEK aTOMOB
[IpakTKy™m. 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB aTOMOB PaJiyca aTOMOB XUMHUYECKHUX

28 9JIEMEHTOB, METAJNIMYCCKHUX U 1
HEMETAJUTMYECKUX CBOMCTB MO IPYIINaM U
nepuoiam
[IpakTukym. XapakTepucTUKa XUMUYECKOTO

29 3JIEMEHTA 110 €ro MOJIOKESHUIO B 1
[Tepuonuueckoii cucreme .M. Menaeneena

30 XUMHYECKast CBA3b U €€ BUIBI 1
[TpakTukym. Mexanusmbl 00pa3oBaHuUs

31 KOBQJICHTHOW U MOHHOMU CBSI3U. DJIEKTPOHHBIC U |
CTPYKTYpHBIE (popMyIIbl BemecTB. KatrnoHs! u
AHMOHEI

0 Kpucrannuueckue u amop¢HbIe BEIIECTBA. |
THUIBI KPUCTAIIINYECKUX PEIIETOK

3 [Ipaktukym. OKUCIUTENBHO- )
BOCCTAHOBUTEIBHBIE PEAKIIUU

34 O0001IeHre B cUCTeMaTH3ays 3SHAHUH 1

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTnyeckue tuppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI

[IpakTukywm. llepuoaunyeckas cucrema P3LL resh-lk.ru

1 XUMHYECKUX d1eMeHToB /.M. MeHaeneeBa. 1 Axnacc
Crtpoenue BeniecTBa. XUMHUYECKAst CBSI3b

) IIpakTukym. OCHOBHBIE KJIACCHI 1 P3LW resh-lk.ru
HEOPraHUYECKUX COCTMHEHUI Arnacc

3 [IpakTukyMm. DJ1€MEHThl XUMHUUECKON 1 P3LL resh-lk.ru
TepMOJuHaMUKHU. 3aKkoH ['ecca Arnacc
IIpakTukym. CKOpOCTb XUMHUYECKON PEAKIIUH. P3LW resh-lk.ru

4 @akTOpHI, BAUSAIOIINE HA CKOPOCTh XUMHUYECKOU | Arknacc
peakuuu. [IoHATHE O XMMHUYECKOM paBHOBECHH,
npuHuun Jle [Hlatense

5 IIpakTukym. OKUCIUTENBHO- 1 P3LW resh-lk.ru
BOCCTAHOBUTEIIBLHBIE PEAKIIUU Arnacc
[TpakTuKyM. DIEKTPOIUTHYECKAS TUCCOLHAIUA. P3LU resh-lk.ru
XHUMHYECKHE peakIMM B pacTBopax. CuiabHbIE U Arnacc

6 crabble 31eKTpoauThl. CTeneHb TUCCOIHAalNY, 1
KOHCTaHTa aucconuanuu. Monnoe
IIpOU3BEICHNE BOJBL. BOIOpOAHBIN MOKa3aTe b

. [IpakTukym. Peakimu nonHoro oomMeHa. PO resh-lk.ru
I'mpponus conen ! Arnacc

g [IpakTukym. Pemenue 3aga4 no teme | P3LW resh-lk.ru

«INEKTPOIUTHYECKAS TUCCOITHUAITHS.

Arknacc
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XHUMHUYECKUE PEAKIIMU B pacTBOpax»

[Ipaktukym. OO1mas xapakTepucTuKa

P3LU resh-lk.ru

? HeMeTalIoB. ["amoressl Axknacc

10 [IpakTukym. Xj10p U €ro BaxKHEUIIne P3LU resh-lk.ru
COCOIUHECHUS Arnacc

11 [TpakTukym. O61mas XxapakTepucTuKa P3LU resh-lk.ru
XUMHUYECKUX 3J1eMeHTOB VIA-rpynibl Aknacc

12 [Ipaktuxym. Cepa u €€ BaKHEHUIIINE COCAMHEHUS Potl resh-lk.ru
Aknacc

13 [IpakTukym. Pemenue 3aga4d o ypaBHeHUAM P3LL resh-lk.ru
XUMHYECKUX PEaKIUi Arknacc

14 [TpakTukym. OO011ast XxapakTepucTHKa P3LL resh-lk.ru
2J1eMEHTOB VA-rpynnel. A30T U €ro CBOMCTBa Axknacc

15 [IpakTukym. Baxknenmme coefuHEeHNs a30Ta T
Axnacc

16 [IpakTukym. Pemenne pacu€THbIX 3a1a4 1Mo P3LU resh-lk.ru
TeMe «A30T U €ro Ba)KHEUIINE COeAMHEHUS» Axknacc

17 [Mpaktuxym. ®ochop u ero BaxHewIIE P3LWU resh-lk.ru
COC/IMHECHU A Arnacc

18 OOm1ast xapakTepucTHka 31eMeHToB [VA- P3LW resh-lk.ru
rpynmsl. YTIEpOA U €r0 CBOKWCTBA Arnacc

19 [IpaxTukym. Baxxnennue coequHeHus yriepoaa mﬂ

20 [Ipaktuxym. Kpemuuii u ero coeiuHeHus Sl
Axnacc

71 [IpakTukym. Pemenne pacu€THbIX 3a7a4 1Mo P3LW resh-lk.ru
YPAaBHEHUSAM XUMUYECKUX PEaKLUI Aknacc

22 OO6m1ast XxapaKTepUCTUKA XUMHUECKHUX P3LWL resh-lk.ru
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9JIEMEHTOB — METAJIJIOB Ha OCHOBAHUM UX
nojoxxeHus B [lepuoamyeckon cucreme
xuMudeckux diementoB .M. MenaeneeBa u
cTpoeHust aToMoB. O0IIHe XUMUUECKHIE
CBOMCTBAa METAJVIOB

Koppo3sus Metamios. CiuiaBel METAILIOB.

Axknacc

P3LLU resh-lk.ru

23 OOu11e criocoObl MOTYyYEHHS METALIOB. Arnacc
DnekTponus
4 [IpakTukym. lllenoyHbie METAIUIBI U X P3LW resh-lk.ru
BAKHEUIIE COCAMHEHUS Arnacc
75 [IpakTukywm. lllen04HO3EMENBHBIE METAILIBL, POLW resh-lk.ru
Marivi U uX BaKHEHIINE COCIUHEHUS Arnacc
2% [IpakTukyM™m. AJIFOMUHUIN U €r0 Ba)KHEUIINE POLW resh-lk.ru
COCIMHCHMUS Axnacc
OO6mas xapakTepucTiKa MeTaioB b-rpymi. PO resh-lk.ru
27 [IpakTukym. Mens, cepedpo, LIMHK U UX Arnacc
BAKHEWIIE COCTMHEHUS
)3 [IpakTukym. JKene3o u ero BaxHeumume P3LWL resh-lk.ru
COCITMHECHHUS Arnacc
Baxueiimue BemiecTBa 1 MaTepualbl, 00JIACTH P3LW resh-lk.ru
29 ux npumeHeHus. HoBele MaTepuainsl u Arnacc
TeXHOJIOTUH. [IpHHIUIBI «3€JI€HON XUMUN»
XUMHUS U 37J0pOBbE. DKOJIOTUYECKUE MPOOIEMBI, P3LU resh-lk.ru
30 CBA3aHHBIC C COEUHEHUAMHU YIJIEPOJA, a30Ta, Arnacc
CEPBI, TSKEIIBIX METAIIIIOB
[Tpaktuxym. O606meHne n3ydeHHoro. Pemenne P3LWU resh-lk.ru
31 KAYECTBEHHBIX ¥ KOJMYECTBEHHBIX 3aJa4 I10 Arnacc

HU3YYCHHBIM TEMaM
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[Tpaktukym. O6001menne n3ydeHHoro. Pemenne

P3LLU resh-lk.ru

32 KAYEeCTBEHHBIX U KOJIMYESCTBEHHBIX 3a1a4 I10 1 Aknacc
M3yYEHHBIM TEMaM
[TpakTukym. O600IIeHNE N3yYeHHOTO. Penenne POLW resh-lk.ru
33 KA4YECTBEHHBIX U KOJMYECTBEHHEBIX 3a4a4 110 1 Arnacc
W3YUYEHHBIM TEMaM
IIpakTukym. O60061eHe n3ydeHHoro. Pemenue P3LW resh-lk.ru
34 Ka4eCTBEHHBIX M KOJIMYECTBEHHBIX 3a1a4 110 1 Axknacc
W3YUYEHHBIM TEMaM
OBIIEE KOJIMYECTBO YACOB IO ITPOI'PAMME 34
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